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ABSTRACT 
Crockett, Suzonne Holmes, The effect of student success coursework on developmental 
mathematics students. Doctor of Education (Developmental Education Administration), 
May, 2018, Sam Houston State University, Huntsville, Texas. 
 
Student success in developmental education has increasingly become a topic of 
concern.  Unfortunately, there is little published knowledge on how student success 
courses impact student success in developmental mathematics.  This research study 
examined archival data from Fall 2012 through Spring 2016 developmental mathematics 
students at Lamar State College Orange (LSCO).  The goal was to examine withdrawal 
rates and final grades in developmental mathematics and persistence of developmental 
mathematics students to the subsequent semester.  The independent variables were 
Learning Frameworks enrollment status in a 2 or 3 credit-hour course and race and 
ethnicity of the students.  To determine the effect, if any, that Learning Frameworks had 
on student withdrawal, final grade, and persistence, a chi-squared test was conducted.  It 
was revealed that overall the students enrolled in Learning Frameworks did not exhibit 
higher success rates than those students who did not enroll.  The conclusion of this 
dissertation includes suggestions for practice, as well as the implications that these results 
have on future policies and decision-making at the college for students who enroll in 
developmental mathematics courses.   




This journey would not have been possible without God and my family.  Through 
it all I have learn to trust God.  Genesis 28:15 “behold, I am with you and will keep you 
wherever you go, for I will not leave you until I have done what I have spoken to you.”  
Thank you Lord for your promise.   
My husband of 38 years is my supporter. Ronnie, you have been there for me 
through this entire process giving God the glory.  How can I possibly say thanks for 
everything you have done?   My children who are God’s greatest blessing in my life.  
Susan you are a mountain mover, Millicent you are a safe harbor, Lil Ronnie you are a 
dreamer who sees beyond barriers, and Clarence you are the strength and shield for me.  
My grandchildren who are the reason I never gave up, so the road would be clear for you 
to travel.  To Willie who provided the wisdom I needed to continue.  To my co-pilot 
Jonathan, your directions down to the red light.  
To my parents you two are and will always be the wind beneath my wings.  I love 
you moma and daddy.   
To Mount Olive Baptist Church, my church family, especially the Adult Women 
class your prayers were the best support ever possible.  Bright Moring Star Baptist 
Church where I received my first teaching assignment.  Dr. Carl Rockett and Mrs. Mary 
Rockett for you continued guidance and support.    
To my colleagues, my Lamar State College Orange Family, Dr. Shahan, who has 
supported me in every possible way.  Dr. Gwen Whitehead my editor and inspiration.  
Linda Burnett, Linda Cheatham, and Tera Lamphar along with the IT department.  
Elizabeth Pressler who review several papers for me.  For everyone whose life touched 
vi 
me on this campus, I appreciate you listening to me and helping me find ways to 
overcome my academic or writing issues.  Lamar State College Orange is a great place to 
work. 
To the Mathematics department, Elias Jureidini, Dr. Jongchul Kim, George 
Scarborough, Andy Moore, Barbara Peveto, Coleen Adair, Bishar Sethna, and 
Christopher Sams.  The Education department, Dorraine Babcock and Dal Morreau.   
To the academic success center at Sam Houston State University.  Dr. Wally 
Barnes and the fine set of tutors at the Woodlands Center, I never would have done this 
without your appointments online and face to face.  The graduate studies department and 
Dr. Bernice Strauss, you are the revolution.   
To cohort 1, you are and will always be near to my heart.  I found friends in this 
group that will last for my lifetime.     
To all of my instructors who enlighten me and found, reasons to share their 
knowledge with me, I am grateful.  To my committee members Dr. Saxon and Dr. 
Martirosyan, I will forever be in your debt for your wisdom is priceless.  
Finally, but certainly to Dr. Skidmore.  I could write a book about our relationship 
from day one, so perhaps I will take my journal and do a study.  I would like to give you 
a sincere note of gratitude for your time and dedication to my dissertation.  Thank you. 
 
vii 





TABLE OF CONTENTS .................................................................................................. vii 
LIST OF TABLES .............................................................................................................. x 
I INTRODUCTION .................................................................................................. 1 
Statement of the Problem ........................................................................................ 3 
Theoretical Framework ........................................................................................... 5 
Purpose of the Study ............................................................................................... 6 
Educational Significance ........................................................................................ 7 
Research Questions ................................................................................................. 9 
Hypothesis............................................................................................................. 10 
Definition of Terms............................................................................................... 11 
Delimitations ......................................................................................................... 14 
Limitations ............................................................................................................ 14 
Organization of the Study ..................................................................................... 15 
II LEARNING FRAMEWORKS AND DEVELOPMENTAL 
MATHEMATICS STUDENTS WITHDRAWAL ............................................... 17 
Abstract ................................................................................................................. 18 
Statement of the Problem ...................................................................................... 22 
Purpose of the Study ............................................................................................. 22 
viii 
Educational Significance ...................................................................................... 23 
Research Questions ............................................................................................... 23 





Implications for Policy and Practice ..................................................................... 39 
Suggestions for Future Research .......................................................................... 40 
References ............................................................................................................. 42 
III STUDENT SUCCESS AND FINAL GRADE IN DEVELOPMENTAL 
MATHEMATICS ................................................................................................. 48 
Abstract ................................................................................................................. 49 
Statement of the Problem ...................................................................................... 51 
Purpose of the Study ............................................................................................. 53 
Research Questions ............................................................................................... 53 






IV DEVELOPMENTAL MATHEMATICS PERSISTENCE AND LEARNING 
FRAMEWORKS ENROLLMENT ...................................................................... 77 
Abstract ................................................................................................................. 78 
Statement of the Problem ...................................................................................... 81 
Purpose of the Study ............................................................................................. 82 
Research Questions ............................................................................................... 83 














LIST OF TABLES 
Table Page 
2.1   Institutional Demographics by Ethnicity, Fall 2012, 2013, 2014, and 2015 .......... 47 
3.1   Percentage and GPA of Student Population by Ethnicity and First-Time in 
College  .................................................................................................................. 74 
3.2   Developmental Mathematics Student Population by Ethnicity and First-
Time in College  ..................................................................................................... 75 
3.3   Learning Frameworks Student Population by Ethnicity and First-Time 
College  .................................................................................................................. 76 






Not unlike other institutions of higher learning across the nation, Texas 
enrollment at public 2-year colleges increased, from 692,845 in 2009 to 719,841 in 2013 
(Ashby, Sadera, & McNary, 2011; THECB, 2015).  Unfortunately, a large number of 
enrolling students are not prepared for college-level coursework (Cho & Mechur, 2013; 
Saxon & Slate, 2013; Zeidenberg, Jenkins, & Calcagno, 2007).  Consequently, student 
success has increasingly become a topic of concern on both the national and state level.  
However, there is little information published on how to influence student success, 
particularly in developmental mathematics (Zeidenberg et al., 2007). 
Open door admission policies have contributed to increased enrollment, which 
allows students access to higher education regardless of their academic abilities 
(Zeidenberg et al., 2007).  Indeed, institutions with open door admissions policies are 
receiving students with diverse needs and various skill levels (AACC, 2014).  Providing 
students with access to enrollment increases the need for institutions to provide effective 
academic support.  Such support can ameliorate the challenges faced by students and 
minimize the impact of factors such as being underprepared academically, socially, and 
financially, all of which separately or in combination influence students’ decisions to 
drop out of college (Ashby et al., 2011).  Developmental courses in particular serve as 
academic support to improve the success of underprepared students (Saxon & Slate, 
2013).  In 2002, Boylan defined developmental education as “courses or services 
provided for the purpose of helping underprepared college students attain their academic 
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goals” (p. 3).  Developmental education courses are typically in the subject areas of 
reading, writing, and mathematics.     
A college success course offers another avenue for academic support.  Some 
colleges offer this type of course to all incoming freshmen, acknowledging the need to 
invest in the initial acclimation of students to the campus beyond orientation.  According 
to Choate and Smith (2003), college success courses are common on college campuses; a 
majority of colleges have implemented these courses to ease the student’s transition into 
the college community.  The goal of the course is to direct students to the academic and 
social resources available on their campus and to inform students of the academic tools 
and personal skills they need to be successful (Cho & Mechur, 2013).  This research 
examines one college success course, Learning Frameworks, and its impact on students 
who are concurrently enrolled in developmental mathematics at Lamar State College 
Orange (LSCO).  Although Learning Frameworks is not specifically designed to support 
developmental mathematics students, Learning Frameworks might improve students’ 
success rates due to its emphasis on the transition to the college environment, 
development of academic skills, and the orientation to campus resources and facilities.   
Learning Frameworks is designed to assist all incoming freshmen, including 
underprepared students, transition from high school to college.  Underprepared students 
are not just academically deficient in the areas of reading, writing, and mathematics, but 
they may also lack study skills such as time management, motivation, life purpose, and 
career goals (Zeidenberg et al., 2007).  The specific student learning objectives to be 
accomplished within Learning Frameworks are: (a) understanding the different culture 
and setting students are in versus what they have known before (i.e. difference between 
3 
 
high school and college), (b) understanding how to better manage their time and therefore 
reduce the stress they might experience in the classes, (c) learning strategies to become 
better readers, (d) learning strategies to become better note takers, and (e) learning 
strategies to become better test takers.  Book publishers have allocated resources to assist 
with this instruction by offering textbooks specifically designed for the uniqueness of 
individual campuses (Zeidenberg et al., 2007).  
Statement of the Problem 
College readiness is a universal learning principle that promotes student academic 
achievement, retention, and graduation.  Readiness skills including time management, 
career planning, and test and note-taking strategies contribute to the students’ successful 
transition to higher education.  According to Harper and Harris (2012), student success is 
modified by academic preparation.  Student success in college has become more of a 
concern in recent years due to students entering higher education academically 
underprepared (Fernandez, Barone, & Klepfer, 2014).  The goal of college success 
courses must center on positive outcomes for all students, regardless of their college-
entry characteristics.  Fowler and Boylan (2010) attested that “students who are seriously 
academically deficient, those who are underprepared in all subjects, face many academic 
challenges as they begin their coursework in higher education” (p. 2).  Developmental 
mathematics students are typically underprepared academically, socially, and financially. 
Underprepared students need support to be successful.  For student support services to 
affect student success, a combination of cognitive and non-cognitive variables need to be 
considered.   
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For example, Fowler and Boylan (2010) presented academic and non-academic 
factors that contributed to student success.  Tones, Frazer, Elder, and White (2009) 
examined mature-aged students’ perceptions of university support services and barriers to 
study which might affect student success.  A qualitative, mixed methods approach was 
used to note that two barriers, finances and family responsibilities, constricted students’ 
ability to study.  Developmental students who belong to one or more minority 
populations often face additional challenges such as time management, home academic 
support, and financial support to complete their semester.  Noble and Sawyer (2013) 
found that compared to the population of college-ready students, developmental 
mathematics students consistently lag behind in graduation, retention, and transfer rates.  
It is important to try to identify some of the causes of these disparities and to alleviate the 
effects.   
A study, which investigates the relationship between Learning Frameworks and 
the success of developmental mathematics students, may mitigate the situation.  The main 
components of the Learning Frameworks course are to develop organizational skills, 
study skills, time management skills, budgeting skills, and family management skills.  
This will result in lending assistance to students, faculty, and staff, which will improve 
retention, graduation, and transfer rates among the population (Cox, Friesner, & 
Mohammed, 2003).  Individual motivation and initiative underlie many aspects of student 
success.  Learning Frameworks provides students with the opportunity to achieve 
academically, to be socially involved, to supplement their innate resources, and to help 
them compensate for weaknesses.  Additional research is needed to fill this knowledge 
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gap about higher education students in developmental education (Wadsworth, Husman, 
Duggan, & Pennington, 2007).  
Theoretical Framework 
Despite open enrollment on 2-year college campuses, underprepared students 
continue to experience cognitive and non-cognitive barriers to achieving their dreams of 
obtaining a higher education degree.  Providing a theoretical framework shows how the 
investigation of this topic is relevant to the study of developmental mathematics students 
who are enrolled in Learning Frameworks.  Also, the theoretical framework guides 
assumptions and predictions (Johnson & Christensen, 2012).  Tinto’s model of student 
retention theory will be used in framing this investigation, providing a lens through which 
to examine the relationship between student support and student success with respect to 
academic and social integration (Tinto, 2012).  In his retention theory, Tinto (2012) 
proposed that the process of creating and implementing student success coursework 
would foster students’ abilities and skills, set high expectations of students’ performance, 
support students academically and socially, and ignite student involvement.   
According to Tinto’s retention theory, the experience of the classroom has an 
important role in student achievement (Tinto, 1993).  There is an academic and social 
environment reflected in the success of students.  The model lays out a framework of 
activities that can enhance student retention and completion (Tinto, 2012).  The analysis 
of the phenomena of students leaving college prior to the completion of their degree is 
justified due to the occupational, monetary, and social rewards associated with higher 
education (Tinto, 1998).  In this investigation, the theory will be used to explain the 
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relationship among Learning Frameworks course objectives and withdrawal rates, 
developmental mathematics final grade, and subsequent semester persistence.   
Purpose of the Study 
Developmental education challenges are present at post-secondary institutions.   
A growing number of students who attend these institutions underprepared are affected 
by these challenges but have an expectation that they are equipped to successfully 
transition into postsecondary education.  Learning Frameworks is designed to support 
students and to assist with their transition into college.  This intervention, an investment 
of campus and student resources, is implemented with the desire to increase student 
retention and graduation (Spradlin & Ackerman, 2010).  Currently, there is no evidence 
(i.e., formal evaluations or benchmarking) that reflects the efficacy of student success 
coursework and how it could impact retention, final grades and persistence.  According to 
Ashby et al. (2011), “research must be conducted to ensure that we are providing learning 
opportunities and environments that support the success of students enrolled in these 
classes” (p. 129).  The purpose of this descriptive quantitative research study was to use 
Tinto’s model of student retention to develop a greater understanding of the influence 
Learning Frameworks has on developmental mathematics students.  Specifically, this 
study examined differences in student success for students who were with those who 
were not enrolled in Learning Frameworks in light of demographic characteristics such as 
ethnicity.  Student success was measured by withdrawal rates, course grade, and 




In May 2006, the Texas State Legislature approved the Texas College and Career 
Readiness Initiative.  This initiative required activities that would increase enrollment and 
student success in higher education (Conley, Hiatt, McGaughy, Seburn, & Venezia, 
2010).  Outcomes from the proposed investigation could help identify, validate, and 
implement the knowledge and skills necessary for college success.  The specific 
institution, LSCO, included in this research could use the results to determine whether it 
should reconsider its policies governing Learning Frameworks enrollment and curriculum 
modification.  The interpretation of the data could validate or not validate appropriating 
funds to support the Learning Frameworks course as a way to help students to complete 
developmental courses and progress into college-level coursework.  Additionally, results 
from this analysis could help determine whether Learning Frameworks has assisted the 
various populations of students such as different ethnicities in reaching their educational 
goals.  These insights could help inform the national, state, and campus policy leaders as 
they focus on guiding evidence-based institutional change when engaging in the funding 
of higher education.    
This study identified factors that contribute to the success of students concurrently 
enrolled in developmental mathematics and Learning Frameworks compared to students 
only enrolled in developmental mathematics.  This study is important because college 
administrators, when making leadership decisions might consider factors, such as, the 
number of course credit-hours and curriculum that encourage strategies and techniques 
necessary for success in college.  Results from this study can be used to guide college 
success course implementation.  In general, factors identified in this study might inform 
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and alleviate academic achievement gaps between developmental mathematics and 
college-ready mathematics students by guiding administrators to plan, develop, improve, 
and evaluate courses that better serve developmental mathematics students.   
This study is particularly important for the academic success of developmental 
students in Texas, with the overall knowledge that Texas has the ability to motivate 
textbook publishers, which could have an influence on the curriculum in other states 
(Conley et al., 2010).  Texas joined the developmental education initiative in 2009 in an 
effort to focus on reducing academic gaps between developmental mathematics and 
college ready students (Alstadt, 2012).  The main goal of the Texas College and Career 
Readiness Initiative was to ensure that all students, including those testing into 
developmental education placement, reach academic success (Texas Higher Education 
Coordinating Board, 2012).  Specifically, by passing this act, it was expected that all 
students would attain proficiency and the ability to academically, socially, and financially 
function on the college campus. 
Finally, this study will be an important and timely contribution to the body of 
knowledge in the field of developmental education, particularly for students in higher 
education.  This study will add to the existing research, focusing on the success of 
developmental mathematics students as a function of higher education retention, 
graduation, and transferability.  Students who enter underprepared for college-level work 
should be provided with resources that support interventions that increase student success 




This investigation examines how the success of college developmental mathematics 
students is influenced by their participation in the Learning Frameworks course.  The 
following research questions were addressed in this study: 
Study 1 
a. What is the relationship between withdrawal rates in developmental 
mathematics for students who enrolled in the 2 credit-hour or the 3 credit-hour 
Learning Frameworks course and students who did not enroll in Learning 
Frameworks?    
b. What is the relationship between ethnicity and withdrawal rates in 
developmental mathematics for students who enrolled in the 2 credit-hour or 
the 3 credit-hour Learning Frameworks course and students who did not enroll 
in Learning Frameworks?   
Study 2 
a. What is the relationship between final grades in developmental mathematics 
for students who enrolled in the 2 credit-hour or the 3 credit-hour Learning 
Frameworks course and students who did not enroll in Learning Frameworks?    
b. What is the relationship between ethnicity and final grades rates in 
developmental mathematics for students who enrolled in the 2 credit-hour or 
the 3 credit-hour Learning Frameworks course and students who did not enroll 




a. What is the relationship between persistence in college coursework for 
students who enrolled in the 2 credit-hour or the 3 credit-hour Learning 
Frameworks course and students who did not enroll in Learning Frameworks?    
b. What is the relationship between ethnicity and persistence in college course 
work for students who enrolled in the 2 credit-hour or the 3 credit-hour 
Learning Frameworks course and students who did not enroll in Learning 
Frameworks?   
Hypothesis 
Because there is no panacea for low levels of achievement among developmental 
education students, only continued examination of current interventions provides 
administrators with effective and evidentiary measures to help guide decisions 
concerning coursework that support student success.  This study aims to generate 
knowledge about how student success coursework will promote attainment of content 
area learning goals, as measured by passing rates, among students enrolled in 
developmental courses.  A difference between the success levels of developmental 
mathematics students who enrolled in the Learning Frameworks course and those who 
did not enroll Learning Frameworks is expected. 
It is hypothesized that developmental mathematics students who were currently 
enrolled in the Learning Frameworks course receive instruction that address crucial 
elements such as: (a) time management, (b) the difference between high school and 
college demands, (c) exam skills, (d) career planning, (e) counseling, (f) social 
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integration, (g) personal finance, and (h) note taking, which traditionally receive minimal 
emphasis in content-focused developmental mathematics courses. 
Institutions of higher learning that provide meaningful and engaging pedagogy are 
more likely to foster students who are engaged in campus resources, activities, and 
connect to school culture (Klem & Connell, 2004).  This study examined the effect of 
Learning Frameworks on students’ success.  Culp (2005) indicated that, “student support 
services are essential to the success of students” (p. 33).  Furthermore, it was 
hypothesized students who have taken Learning Frameworks will have been retained and 
have higher pass rates in developmental mathematics courses, and that consideration of 
non-cognitive factors provided in Learning Frameworks was the reason for increased 
success of students in developmental mathematics.  
Definition of Terms 
Defining student success is difficult for community colleges and 2-year state 
funded schools.  Although community colleges and 2-year state funded schools have 
some commonalities such as student basic expectations, attendance, curriculum, and 
achievement, they also exhibit noticeable differences such as funding.  However, their 
educational objectives are similar.  For example, students may be interested in a 2-year 
degree, a one-year certificate in a workforce program, a series of classes to enhance job 
skills, or completion of one course for personal interest or skill development.  The 
following terms, used in this study, are defined to assist the reader in understanding the 
context of this investigation.  
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Black or African American.  Pertaining to ethnicity, the Texas Higher Education 
Coordinating Board (THECB) (2012) defines Black as “a person having origins in any of 
the Black racial groups of Africa” (p. 5).  
College Readiness.  Conley et al., (2010) defined college readiness as the level of 
preparation students need in general education courses at the postsecondary level without 
remediation.  Conley et al., (2010) categorized college readiness into four areas: (a) key 
cognitive strategies, (b) key content, (c) academic behaviors, and (d) contextual skills and 
awareness.  Conley et al., (2010) further defined college readiness as being more than 
college-eligible.  
Developmental Education.  Developmental education is defined in the THECB 
2012-2017 Statewide Developmental Education Plan as “developmental courses, 
tutorials, laboratories, and other means of assistance that are included in a plan to ensure 
the success of students in performing freshman-level academic coursework” (THECB, 
2012, p. 24). 
Developmental Mathematics.  For the purpose of the studies presented in this 
dissertation, developmental mathematics courses in spring 2012 consisted of two levels: 
introduction to algebra and intermediate algebra.  These semester-length courses are 
typically taken in sequential order, according to the student’s placement test scores.  
Thus, developmental mathematics courses can occupy students’ schedules for two 
semesters.   
Introduction to Algebra is a course offered in the developmental mathematics 
sequence.  It is designed to support students who are not college ready.  The student’s 
skills are in the secondary education range.  The Lamar State College Orange catalog 
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defines Introduction to Algebra as “basic skills, ratios and proportions, signed numbers, 
exponents, word problems, polynomials, solving and graphing linear equations, and 
system of equations” (LSCO, 2015, p. 124).  
Intermediate Algebra is a course offered in the developmental mathematics 
sequence.  It is designed to support students who are not college-ready.  The student’s 
skills are in the secondary education range.  The Lamar State College Orange catalog 
defines Intermediate Algebra, “as the review of skills and concepts of basic algebra, 
signed numbers, linear equations and systems, quadratics, radicals, and logarithms” 
(LSCO, 2015 p. 124). 
Hispanic.  According to the THECB (2012), a Hispanic student has an ethnic 
origin from “Cuban, Mexican, Puerto Rican, South or Central American, or other Spanish 
culture or origin, regardless of race” (p. 38).   
Learning Frameworks.  A required course for entering freshmen.  Learning 
Frameworks is designed to assist students by studying the research and theory in the 
psychology of learning through cognition and motivation.  Students are exposed to 
factors that impact learning and also given application strategies.  Theoretical models of 
strategic learning, cognition, and motivation serve as the conceptual basis for the 
introduction of college-level students’ academic strategies.  Students use an assessment 
instrument such as learning inventories to help them identify their own strengths and 
weaknesses as strategic learners.  Students are ultimately expected to integrate and apply 
the learning skills discussed across their own academic programs and become effective 
and efficient learners. (LSCO, 2015 p. 142) 
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Non-Course Based Mathematics (NCBM).  Non-Course Based Mathematics 
(NCBM) is a non-semester-mathematics intervention course designed for students whose 
performance falls below college readiness standards.  This intervention is designed 
specifically for students who co-enroll in the first level of developmental mathematics as 
a mainstreamed intensifier with instructional support covering topics in mathematics such 
as arithmetic operations, basic algebraic concepts, and notation (THECB, 2015).   
Underprepared.  According to Barr and Schuetz (2009), “underprepared refers to 
a variety of factors that indicate a student is not emotionally, socially, or academically 
prepared for college” (p.7).  Barr and Schuetz further noted, “these factors include poor 
academic preparation, employment and family responsibilities, and an absence of focus 
on educational objectives (p.7).  Students without the ability to perform college-level 
coursework as evidenced by the Texas Success Initiative (TSI) assessment are considered 
underprepared (THECB, 2012).  
White.  The THECB (2012) defined White as “a person having origins in any of 
the original peoples of Europe, the Middle East, or North America” (p. 68). 
Delimitations 
 This study was delimited to LSCO, an open-admission, institution of higher 
education.  Participants for this study were students who were defined as developmental 
mathematics students.  A developmental mathematics student is one who is not ready for 
college-level mathematics course-work.  
Limitations 
 This study was conducted at LSCO, a small, open enrollment, 2-year state 
college using developmental mathematics students who took Learning Frameworks 
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courses delivered by two modes of instruction:  traditional classroom instruction and 
online classroom instruction.  The number of students in this study was limited to those 
developmental mathematics students enrolled Fall 2012 through Spring 2016.  In similar 
projects, similar outcomes cannot be guaranteed.  
Organization of the Study 
In this investigation, three journal-ready manuscripts were generated.  In addition 
to the journal-ready manuscripts, a brief introductory chapter and brief concluding 
chapter are included.  In the first study, research questions specifically related to the 
withdrawal rate of developmental mathematics students who took Learning Frameworks 
and developmental mathematics students who did not take Learning Frameworks were 
addressed.  The second study’s research questions specifically relate to the final grade of 
developmental mathematics students who took Learning Frameworks and developmental 
mathematics students who did not take Learning Frameworks.  In the third and final 
investigation, research questions specifically relate to the persistence rate of 
developmental mathematics students who took Learning Frameworks and developmental 
mathematics students who did not take Learning Frameworks. 
Five chapters comprise this journal-ready dissertation.  Chapter I includes the 
introduction, statement of the problem, theoretical framework, purpose of the study, 
educational significance, research questions, hypotheses, definition of terms, 
delimitations, limitations, and organization of the study.  Chapter II contains the first 
journal-ready manuscript referring to withdrawal rates.  Chapter III contains the second 
journal-ready manuscript referring to the developmental mathematics final grade.  
Chapter IV contains the third journal-ready manuscript referring to the persistence rate.  
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Chapter V provides the summary, discussion, conclusion, and recommendation for each 
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Universities and colleges are challenged with implementing programs to 
effectively prepare students to successfully complete the initial semester of their college 
journey.  Studies of underprepared students enrolled in student success courses have 
yielded mixed results.  The purpose of this research was to investigate the efficacy of the 
Learning Frameworks student success course on developmental mathematics students.    
Student success is defined as the retention of students in their developmental mathematics 
course.  For this research, Fall 2012 through Fall 2015 was examined.  Taking the sample 
as a whole, there was not a statistically significant difference in the withdrawal rates of 
developmental mathematics students who enrolled in Learning Frameworks and those 
who did not regardless of whether they enrolled in the 2 credit-hour or 3 credit-hour 
course.  However, disaggregation of the groups by ethnicity provided that there was a 
difference in the withdrawal rates for White developmental mathematics students in the 3 
credit-hour course only. 
   
 




LEARNING FRAMEWORKS AND DEVELOPMENTAL MATHEMATICS 
STUDENTS WITHDRAWAL  
Improving retention for all students should be the goal at institutions of higher 
learning.  According to Harper (2012), retention is a persistent problem that warrants 
ongoing scholarly examination.  Nationally, 29% of first-time, full-time undergraduate 
students who begin their pursuit of a certificate or associate’s degree at 2-year colleges 
attain it within two years (NCHEMS, 2015).  Student enrollment is not keeping pace with 
student withdrawals.  For example, in Texas, even though there was an increase of 6,000 
students who enrolled in institutions of higher education in Fall 2014, this growth was not 
enough to compensate for the loss of more than 12,000 students in the previous Fall 2013 
(THECB, 2015).  Studying the various characteristics that might differentially affect 
diverse groups could inform retention efforts.   
Talbert’s (2012) research focused on individuals working directly and indirectly 
to support student retention, achievement, and academic success.  In his study, he 
surveyed academic leaders to examine strategies that could increase student academic 
success.  These academic leaders identified strategies for adaption and implementation of 
best practices used effectively in their colleges.  Talbert (2012) posited that these 
strategies could be applied in other higher education institutions to improve student 
retention.  Talbert (2012) concluded that financial educational assistance, mentorship 
programs, tutoring programs, and increased staff to support students were needed to assist 
student retention.  Scoggin and Styron (2006) further suggested that instructional 
practices could be implemented to mediate social and academic barriers faced by many 
students, such as financial, academic, work, relocation, health, and transportation 
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barriers.  Some of these instructional practices included learning opportunities, such as 
advanced technology and study skill seminars, which are perceived by students as 
support for their success (Millward, Turner, & van der Linden, 2012).  In addition, 
instructional practices can be implemented that best engage underprepared students such 
as teacher clarity, classroom discussion, feedback, formative assessment, and 
metacognitive strategies (Parson & Taylor, 2011). 
According to Harper (2012), African American male students’ grade point 
averages, campus engagement, and persistence were low compared to other 
undergraduate students in higher education.  For example, only 47% of African American 
males graduated on time from U.S. high schools, they were less prepared for the rigors of 
college-level academic work, and their associate’s degree attainment was at 31.5% 
(Harper, 2006).   
As with Black males, intervention strategies for Hispanic males will have more 
impact if informed by an understanding of the students’ cultural and family backgrounds 
and values.  These Black and Hispanic male students, who have been historically 
underrepresented and underserved, constitute 39% of the community college students in 
Texas (THECB, 2016).  Similar to Harper’s (2012) findings regarding African American 
males, Harris and Wood (2013) noted that Hispanic men rank at or near the bottom on 
most indicators of student success, such as achievement, attainment, engagement, 
enrollment, and persistence.  More research is needed to better understand factors that 
hinder or facilitate the success of underrepresented college students.  Viewing patterns of 
retention through an understanding of students’ various family and academic 
backgrounds may facilitate the development of appropriate interventions for students.   
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Encouraging academic and non-academic activities that allow students to interact 
with faculty, administrators, and other students is an excellent strategy to empower 
underprepared students to become confident, competent learners.  One approach is the 
college success course, Learning Frameworks, which is designed to enhance student 
academic support (LSCO, 2015).  At Lamar State College Orange (LSCO) a 2-year state 
institution of higher learning, Learning Frameworks is required for all first-time freshmen 
students with the exception of military and transfer students (LSCO, 2015).  Learning 
Frameworks consists of activities that encourage student acclimation to the college 
culture (LSCO, 2015).  According to Claybrooks and Taylor (2016), Student success 
course-work is designed to introduce students to their campus resources, prepare them for 
the experience of being adult learners, and to encourage their persistence through 
program completion.  These courses support the institution’s vision of fostering student 
transition into the college social and academic environment.  Thus, Learning Frameworks 
is designed to give students the help they need emotionally, academically, and 
financially, and allows them to collaborate with the institution. 
College success courses allow underprepared students, who may have had limited 
academic success, to gain strategies essential to their success.  According to Barbatis 
(2010), underprepared students need the following: (a) critical pedagogy, (b) external 
college support influences, and (c) faculty and student interactions.  The aforementioned 
items parallel the Learning Frameworks course intervention measures and may increase 
critical thinking, enhance student self-efficacy, and ultimately lead to retention, 
graduation, and transfer (Zeidenberg, Jenkins, & Calcagno, 2007).  
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Statement of the Problem 
Universities and colleges are challenged to increase student retention even though 
many of the students entering the institutions are underprepared.  Administrators are 
focused on creating programs and courses that effectively increase student success 
(Wurtz, 2015).  According to Bugeja (2013), if low retention persists, then state funding 
will be cut, which leads to the elimination of positions in the area of academic support on 
a campus.  This action concerns higher education students, policymakers, administrators, 
instructors, and staff because many first generation students often are not capable of 
articulating their needs and typically do not have academic resources outside of those 
provided on the college campus (Kurantowicz & Nizinska, 2013). 
Postsecondary faculty and staff must do more of what works to enroll, retain, 
educate, and graduate students.  Yet, they cannot do so without better understanding what 
helps students persist through degree attainment (Harper, 2012).  One intervention that 
has been used is the college success course.  The end goal of college success courses is to 
transform the mindset of students to increase retention. 
Purpose of the Study 
Strategically, to remain competitive in the global economy, students need to 
successfully complete their higher education goals (Lotkowski, Robbins, & Noeth, 2004).  
In this investigation, the challenges of retaining students who are given higher education 
enrollment opportunities through open-door admission policies at LSCO are discussed.  
Also, support that helps students overcome these challenges, such as Learning 
Frameworks and developmental mathematics, are explored.  Specifically, the purpose of 
this non-experimental, descriptive study was to test Tinto’s Theory of Institutional 
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Departure (1993) and to compare the withdrawal rates of developmental mathematics 
students who are enrolled in Learning Frameworks and developmental mathematics 
students who are not enrolled in Learning Frameworks at LSCO.  The independent 
variable was the enrollment status in Learning Frameworks and ethnicity (i.e., African 
American, Hispanic, and White).  The dependent variable was withdrawal status.     
Educational Significance 
This study is unique and important because it provides findings that scholars and 
policymakers can utilize that may or may not improve student retention rates.  This 
information is valuable for developmental mathematics departments, who are seeking 
college success coursework to encourage developmental mathematics students to remain 
enrolled.  Furthermore, this study will add to the literature base on the efficacy of 
Learning Frameworks for developmental mathematics programs.  
Research Questions 
This investigation seeks to understand how developmental mathematics students’ 
college success is influenced by the Learning Frameworks course.  The following 
research questions guided this study: 
a. What is the relationship between withdrawal rates in developmental 
mathematics for students who enrolled in the 2 credit-hour or the 3 credit-hour 
Learning Frameworks course and students who did not enroll in Learning 
Frameworks?  
b. What is the relationship between ethnicity and withdrawal rates in 
developmental mathematics for students who enrolled in the 2 credit-hour or 
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the 3 credit-hour Learning Frameworks course and students who did not enroll 
in Learning Frameworks?   
Theoretical Framework 
This study is framed around the model of Tinto’s persistence framework, which 
revolves around the theory of students’ departure (Tinto, 1993).  The model of student 
departure reflects on how the university fosters students’ access to academic and social 
resources beneficial to student learning and retention.  Tinto’s theory provides an 
opportunity to explore the dynamics of student persistence at LSCO.  Tinto began 
looking at traditional students; however, he remarked that non-traditional students may 
also persist when they connect with the academic and social norms of the college 
campus.  Academic and social integration minimizes isolation and disconnection.  This 
isolation and disconnection leads to withdrawal.  Social and academic integration 
supports the students’ goal of higher education. 
Tinto’s theory of persistence proposes a framework in which institutions use 
resources on campus to integrate the social and academic expectations in connection with 
the goals of the students (Tinto, 1993, 1998). Access to college is the first step toward 
increasing the number of underrepresented students in college.  According to Stuart, 
Rios-Aguilar, and Deil-AMen (2014), increased access to college results in a decrease in 
the number of students being retained.  Student access to college does not guarantee 
retention.  Once access is granted, students will need academic and social support on 
campus (Tinto, 1993).   
The Learning Frameworks curriculum is structured to support the integration of 
students’ academic and social engagement on the college campus during the first 
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semester.  The first semester of college is a transition point for all students, especially 
underprepared students (Tinto, 1993).  The first semester experience provides exposure to 
academic and social resources that can lessen the fear of barriers that impede retention.  
According to Boylan, Bonham, and Tafari (2005), developmental education programs 
can use ground breaking methods to foster persistence. 
Developmental mathematics courses are designed to prepare the underprepared 
students to engage in college-level mathematics.  Underprepared mathematics students 
not only lack understanding of mathematical concepts, they need help with mathematics-
related anxiety, negative attitudes, and poor study skills (Spradlin & Ackerman, 2010).   
Literature Review 
Studies associated with student success focus on achievement and persistence in 
college.  According to the Texas Higher Education Coordination Board (2015), college 
and university administrators, faculty, and staff should be aware of the needs of students 
coming from underserved populations to improve retention.  In 2003, the Chancellor’s 
office of California Community Colleges collected data on 63,147 students from 
numerous racial groups:  White, Black, and Hispanic students.  The study found groups 
that tend to be disadvantaged in mathematics achievement, namely Black and Hispanic 
students, generally also experience low rates of successful retention.  Suggested 
applications of the study include the identification of interventions to increase the overall 
success rate and racial equity in retention through targeted interventions for all incoming 
freshmen (Bahr, 2010).  According to Hagedorn, Siadat, Fogel, and Pascarella (1999), 
some studies of differences in performance by ethnicity have linked mathematic 
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achievement of minority students to a lack of opportunities and/or different attitudes 
practiced by teachers. 
Creating academic and social opportunities for underserved and underrepresented 
populations, when such opportunities have traditionally been limited, is a characteristic of 
2-year institutions.  This commitment to providing higher education opportunities is 
exhibited through an open-admission policy.  Open admission policies allow students 
who are not academically prepared for college-level course work the opportunity to enroll 
and receive the academic and social support needed for college success.  As a result, a 
wide range of developmental courses and student success programs exist for those 
students who are not college-ready.  Students enrolled in these developmental and student 
success courses vary in age, socio-economic status, cultural backgrounds, and social and 
academic skills (Kena et al., 2015).  In addition, this group of students may be at risk due 
to previous academic failure, weak self-concepts, and unrealistic career goals 
(Zeidenberg et al., 2007).  According to Wolfle and Williams (2014), institutions are 
reviewing their academic and social programs, which utilize strategies to increase student 
retention.  Through assessment measures, these institutions are asking if the results, (i.e. 
student outcomes) obtained from college success coursework indicate that student 
success is occurring. 
Student support services are important to college campuses yet research is needed 
to justify expenditures for these operations.  According to Culp (2005), “Student Affairs 
practitioners must reconceptualize traditional support services in order to use the 
resources allocated to them more effectively, meet the needs of today’s students, and 
increase their value to community colleges” (p. 33).  The support services resources are 
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utilized by all students, not just underprepared students.  Fowler and Boylan (2010) attest 
that “students who are seriously academically deficient, those who are underprepared in 
all subjects, face many challenges as they begin their coursework in higher education” (p. 
2).  Clearly, underprepared students need courses that embed support for their challenges 
to improve their chances of being successful in a timely manner.  
Some literature indicates an association between participation in a student success 
course and the completion of the first semester.  Zeidenberg et al. (2007) prepared a brief 
comparing the outcomes of students who completed a student success course with those 
of students who did not take or complete such a course.  This study examined 28 
institutions in Florida, consisting of 37,000 students; 44 % of the students in the sample 
took at least one remedial course while enrolled in the student success course.  Based on 
the descriptive analysis, a positive relationship between taking the student success course 
and the completion of developmental mathematics coursework was revealed. 
Gerlaugh, Thompson, Boylan, and Davis (2007) conducted a study involving 29 
2-year community colleges and technical schools.  The purpose of Gerlaugh et al.’s 
(2007) study was to describe the demographic makeup of developmental education 
students, to establish performance baselines for developmental students, and to determine 
what program components and instructional techniques contributed to student success. 
Gerlaugh et al. concurred with Zeidenberg et al. (2007) that tutoring, academic advising, 
and mentoring are necessary to assist developmental students to succeed academically.    
Gerlaugh et al. (2007) concluded that although cognitive factors weigh heavily on the 
ability of students to succeed academically, non-cognitive factors were also important for 
student success.  Furthermore, they noted that a range of support services offered by the 
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institutions could help students develop academic and social strategies that may lead to 
higher retention.  In sum, Gerlaugh et al. (2007) stated “professionals in the field were 
becoming more aware that students need assistance outside of mandatory class time and 
that this assistance sometimes included factors other than the academic work” (p. 4). 
Method 
Research Design. A non-experimental, cross-sectional, descriptive design 
(Johnson, 2001) was used in this research investigation.  This study is non-experimental 
because it is not feasible to randomly assign or not assign students to the Learning 
Frameworks course (Johnson, 2001).  This study is cross-sectional because the data were 
collected from research participants during a specified point in time, specifically, Fall 
2012, Fall 2013, Fall 2014, and Fall 2015.  The study is descriptive because the purpose 
was to quantitatively describe the differences in withdrawal rates of developmental 
mathematics students based on Learning Frameworks enrollment and ethnicity (Johnson, 
2001).  Thus, the independent variables were enrollment status in the Learning 
Frameworks course (i.e., enrolled in the Learning Frameworks course, not enrolled in the 
Learning Frameworks course) and ethnicity (i.e., African American, Hispanic, and 
White).  The dependent variable was the withdrawal status of the developmental 
mathematics students.  
Data Source. LSCO has an open door admission policy that allows any student 
interested in education and personal improvement to benefit from courses at LSCO 
(LSCO, 2015).  All students must comply with requirements relating to the Texas 
Success Initiative (TSI) and submit appropriate scores (LSCO, 2015).  The purpose of the 
Texas Success Initiative is to ensure that students enrolled in Texas public colleges and 
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universities possess the academic skills needed to perform effectively in college-level 
coursework (THECB, 2015).  Students are exempt from the TSI placement testing when 
they meet the following criteria:  
ACT: composite score of 23 with a minimum of 19 on the English test shall be 
exempt for both the reading and writing sections of the TSI Assessment, 19 on the 
mathematics test,   
SAT: combined critical reading and mathematics score of 1070 with a minimum 
of 500 on the critical reading test and 500 on the mathematics,   
Texas Assessment of Academic Skills (TAAS) with a minimum scale score of 
1770 on the writing test, a Texas Learning Index (TLI) of 86 on the mathematics 
test, and 89 on the reading test,   
STAAR end-of-course with a minimum score of Level 2 on the English III shall 
be exempt from the TSI Assessment required for both reading and writing, and a 
minimum score of Level 2 on the Algebra II shall be exempt from the TSI 
Assessment for mathematics (LSCO, 2015).    
Otherwise, all students seeking enrollment at LSCO must take the TSI 
Assessment for reading, writing, and mathematics.  Students self-report their ethnicity on 
their initial admission application.  The information is recorded in Banner, the LSCO 
Enterprise Resource Planning system to be utilized by the Office of Institutional Research 
and Effectiveness for reports to the campus administration, the Texas State University 
System office, and the Texas Higher Education Coordinating Board.  
Students who scored below 19 on the ACT, below 500 on the SAT, below 86 on 
the TAAS, or below level 2 on the Algebra II STAAR are required to take the TSI 
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assessment.  Additionally, students who scored below 350 on the TSI assessment were 
required to take developmental mathematics coursework.  Likewise, all first-time 
freshmen with less than 30 college credit-hours were required to take the Learning 
Frameworks course.  A first-time freshman student is one who has not earned any college 
credit since graduating from high school or completing the GED.  Transfer students and 
dual credit students are required to enroll in the Learning Frameworks course their first 
semester on campus.    
Institutional Review Board (IRB) approval certified through the office of 
Research and Sponsored Programs was obtained prior to data collection.  Permission to 
access the data were obtained from the President of Lamar State College Orange.   Data 
from the LSCO Office of Institutional Research and Effectiveness for Fall 2012, Fall 
2013, Fall 2014, and Fall 2015 academic years were obtained and analyzed for this 
research study.  In the Fall 2012 and Fall 2013 semesters the Learning Frameworks 
course was a 2 credit-hour course.  In the Fall 2014 and Fall 2015 semesters, the Learning 
Frameworks course became a 3 credit-hour course. Individual student data were used to 
compare student withdrawal rates across terms within ethnic groups.  Only 
developmental mathematics and Learning Frameworks data on African American, 
Hispanic, and White students who were enrolled at a LSCO were analyzed in this 
investigation.  The demographics remained consistent from Fall 2012 through Fall 2015. 
During those years the African American population averaged 17%, Hispanic 5%, and 
White 76%.  The White students represented the largest group and Hispanic students 
represented the smallest group.  Provided in Table 2.1 are the LSCO student population 




Insert Table 2.1 here 
---------------------------- 
Data specifically regarding developmental mathematics students’ withdrawal 
from developmental mathematics were analyzed.  LSCO catalog defines withdrawal 
under the academic policies and procedures section.  Dropping a course is initiated after a 
consultation with the instructor; the student may drop a course and receive a grade of “Q” 
during the first six weeks of the semester.  For drops after this penalty-free period, the 
instructor records a grade of “Q” if the student is passing the course, or “F” if the student 
is failing the course at the time of the drop.  If a student officially withdraws from the 
institution, they receive a “W”.  If a student stops coming to class an “F” is given as the 
final grade (LSCO, 2015).  For the purpose of this study, students who completed the 
course received a letter grade.  Students who dropped or withdrew received a “Q” or 
“W”, which are equivalent for this study.   
Data Analysis.  Students enrolled at LSCO who enrolled in developmental 
mathematics during a 4-year period beginning Fall 2012 and ending Fall 2015 were 
divided into two mutually exclusive groups: (1) students who were enrolled in Learning 
Frameworks and (2) students who were not enrolled in Learning Frameworks.  The 
withdrawal rates of these two groups were compared.  The defined variables, namely the 
enrollment in Learning Frameworks course (i.e., yes/no) and withdrawal rate (i.e., 
completed developmental mathematics or withdrew) were categorical specifically, 
dichotomous.  In addition, these two groups were also compared using ethnicity: African 
American, Hispanic, and White.   
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To examine the relationship between enrollment in Learning Frameworks and the 
withdrawal of developmental mathematics students, a two by two contingency table was 
used. To further examine the relationship between student enrollment in Learning 
Frameworks and ethnicity, a three by two contingency table was used.  Frequencies and 
percentages were calculated in both tables. Because both tables contained only 
categorical variables, the use of a chi-squared test of independence was justified.  The 
chi-squared test was used to determine to what extent there was a relationship between 
two nominal categorical variables (Johnson & Christensen, 2008).  Data analysis was 
conducted using IBM SPSS® (v. 21), a statistical software package.   
Because there was a change in the number of credit-hours awarded for Learning 
Frameworks, data analysis was grouped based on the number of credit-hours. 
Specifically, in the Fall 2012 and Fall 2013 semesters the Learning Frameworks course 
was a 2 credit-hour course and any LSCO employee was allowed to teach contingent 
upon professional development provided by the campus.  In the Fall 2014 and Fall 2015 
semesters, the Learning Frameworks course became a 3 credit-hour course and a 
Master’s degree in Education was required.  Therefore, the Fall 2012 and Fall 2013 terms 
are described as the 2 credit-hour course and the Fall 2014 and Fall 2015 terms are 
described as the 3 credit-hour course.  
Results 
Research Question One.  For the first research question, the focus was on 
withdrawal rates in developmental mathematics for the 2 credit-hour or 3 credit-hour 
Learning Frameworks course for students who enrolled in Learning Frameworks and 
students who did not.  For the 2 credit-hour course there were 286 students enrolled in 
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Learning Frameworks and 332 students not enrolled (N = 618). Fourteen students 
enrolled in Learning Frameworks withdrew from developmental mathematics.  Twenty-
eight students who did not enroll in Learning Frameworks withdrew from developmental 
mathematics.  For the 3 credit-hour course, 308 students enrolled in Learning 
Frameworks and 314 were not enrolled (N = 622). There were 26 students enrolled in 
Learning Frameworks who withdrew from developmental mathematics.  Thirty-three 
students not enrolled in Learning Frameworks withdrew from developmental 
mathematics.     
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the withdrawal of students from 
developmental mathematics for the 2 credit-hour course.  As is appropriate for chi-
squared tests, the variables were nominally scaled and the expected cell counts were more 
than five.  The resulting inferential test was not statistically significant, χ2(1) = 3.037, p = 
.081, Cramer’s V = .070.  Therefore, the statistical test indicates that there was no 
evidence that the variables were related.  Students who enrolled in Learning Frameworks 
and students who did not enroll withdrew from developmental mathematics at 
approximately the same rate for the 2 credit-hour course.       
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the withdrawal of students from 
developmental mathematics for the 3 credit-hour course. As is appropriate for chi-
squared tests, the variables were nominally scaled and the expected cell counts were more 
than five.  The resulting inferential test was not statistically significant, χ2(1) = 0.774, p = 
.379, Cramer’s V = .035.  Therefore, the statistical test indicates that there was no 
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evidence that the variables were related.  Students enrolled in Learning Frameworks and 
students who did not enroll withdrew from developmental mathematics at approximately 
the same rate for the 3 credit-hour course. 
Research Question Two.  The focus of the second research question was to 
ascertain the extent to which differences were present in withdrawal rates in 
developmental mathematics courses for the 2 or 3 credit-hour courses for African 
American, Hispanic, and White students who enrolled in Learning Frameworks and 
students who did not.  For the 2 credit-hour course, 63 African American students 
enrolled in Learning Frameworks and 99 were not enrolled in Learning Frameworks (N = 
162).  Four African American students enrolled in Learning Frameworks withdrew from 
developmental mathematics.  Eight African American students not enrolled in Learning 
Frameworks withdrew from developmental mathematics.  Twenty Hispanic students 
enrolled in Learning Frameworks and 17 were not enrolled. (N = 37).  One Hispanic 
students enrolled in Learning Frameworks withdrew from developmental mathematics.  
None of the Hispanic students who did not enroll in Learning Frameworks withdrew 
from developmental mathematics.  Two-hundred and three White Students enrolled in 
Learning Frameworks and 216 did not enroll (N = 419).  Nine White students enrolled in 
Learning Frameworks withdrew from developmental mathematics.  Twenty White 
students not enrolled in Learning Frameworks withdrew from developmental 
mathematics.        
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the withdrawal of African American 
students from developmental mathematics for the 2 credit-hour course.  As is appropriate 
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for chi-squared tests, the variables were nominally scaled and the expected cell counts 
were more than five.  The resulting inferential test was not statistically significant, χ2(1) = 
0.168, p = .682, Cramer’s V = .032.  Therefore, the statistical test indicates no evidence 
that the variables were related.  African American students who enrolled in Learning 
Frameworks and students who did not enroll withdrew from developmental mathematics 
at approximately the same rate.  
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the withdrawal of Hispanic students 
from developmental mathematics for the 2 credit-hour course.  As is appropriate for chi-
squared tests, the variables were nominally scaled and the expected cell counts were more 
than five.  The resulting inferential test was not statistically significant, χ2(1) = 0.874, p = 
.350, Cramer’s V = .154.  Therefore, the statistical test provides no evidence that the 
variables are related.  Hispanic Students who enrolled in Learning Frameworks and 
students who did not enroll withdrew from developmental mathematics at approximately 
the same rate.  
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the withdrawal of White students from 
developmental mathematics for the 2 credit-hour course.  As is appropriate for chi-
squared tests, the variables were nominally scaled and the expected cell counts were more 
than five.  The resulting inferential test was not statistically significant, χ2(1) = 3.783, p = 
.052, Cramer’s V = .095.  Therefore, the statistical test indicated no evidence that the 
variables were related.  White students who enrolled in Learning Frameworks and 
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students who did not enroll withdrew from developmental mathematics at approximately 
the same rate.  
For the 3 credit-hour course, 56 African American students enrolled in Learning 
Frameworks and 99 did not enroll (N = 151).  There were 11 African American students 
enrolled in Learning Frameworks who withdrew from developmental mathematics.  
There were 10 African American students not enrolled in Learning Frameworks who 
withdrew from developmental mathematics.  There were 17 Hispanic students enrolled in 
Learning Frameworks and 16 who were not enrolled (N = 33).  There were two Hispanic 
students enrolled in Learning Frameworks who withdrew from developmental 
mathematics.  There was one Hispanic student not enrolled in Learning Frameworks who 
withdrew from developmental mathematics.  There were 235 White students enrolled in 
Learning Frameworks and 203 who were not enrolled (N = 438).  In addition, 13 White 
students enrolled in Learning Frameworks withdrew from developmental mathematics.  
There were 22 White students not enrolled in Learning Frameworks who withdrew from 
developmental mathematics.      
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the withdrawal of African American 
students from developmental mathematics for the 3 credit-hour course.  As is appropriate 
for chi-squared tests, the variables were nominally scaled and the expected cell counts 
were more than five.  The resulting inferential test was not statistically significant, χ2(1) = 
2.446, p = .118, Cramer’s V = .127.  Therefore, the statistical test indicates that there was 
no evidence that the variables were related.  African American students who enrolled in 
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Learning Frameworks and student who did not enroll withdrew from developmental 
mathematics at approximately the same rate.  
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the withdrawal of Hispanic students 
from developmental mathematics for the 3 credit-hour course.  As is appropriate for chi-
squared tests, the variables were nominally scaled and the expected cell counts were more 
than five.  The resulting inferential test was not statistically significant, χ2(1) = 0.303, p = 
.582, Cramer’s V = .096.  Therefore, the statistical test indicates there was no evidence 
that the variables were related.  Hispanic students who enrolled in Learning Frameworks 
and students who did not enroll withdrew from developmental mathematics at 
approximately the same rate.  
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the withdrawal of White students from 
developmental mathematics for the 3 credit-hour course.  As is appropriate for chi-
squared tests, the variables were nominally scaled and the expected cell counts were more 
than five.  The resulting inferential test was statistically significant, χ2(1) = 4.170, p = 
.041, Cramer’s V = .098.  Therefore, the statistical test indicates that there is evidence 
that the variables were related.  White students who did not enroll in Learning 
Frameworks withdrew from developmental mathematics at a higher rate than students 
who enrolled in Learning Frameworks. 
Discussion 
For this research study, individual student level data were reviewed for the Fall 
2012 through Fall 2015 school years.  The sample consists of all students enrolled in 
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developmental mathematics including those who were concurrently enrolled in the 2 
credit-hour or 3 credit-hour course in Learning Frameworks.  The purpose of this non-
experimental, descriptive study was to test Tinto’s theory of Institutional Departure 
(1993) by comparing the withdrawal rates of developmental mathematics students who 
enrolled in Learning Frameworks and developmental mathematics students who were not 
enrolled in Learning Frameworks at LSCO.  The chi-squared test of independence was 
used to determine whether Learning Frameworks was related to withdrawal in 
developmental mathematics.  Evaluation occurred across the two types of Learning 
Frameworks courses, the 2 credit-hour and the 3 credit-hour course. Taking the sample as 
a whole, there was not a statistically significant difference in the withdrawal rates of 
developmental mathematics students who enrolled in Learning Frameworks and those 
who did not regardless of whether they enrolled in the 2 credit-hour or 3 credit-hour 
course.  However, disaggregation of the groups by ethnicity provided that there was a 
difference in the withdrawal rates for White developmental mathematics students in the 3 
credit-hour course only. 
 Of the White students who did not enroll in the 3 credit-hour course Learning 
Frameworks, 89% did not withdraw from developmental mathematics while 11% did 
withdraw.  Of the students who did enroll in Learning Frameworks, 94% did not 
withdraw from developmental mathematics while 6% did withdraw from developmental 
mathematics.  Thus, a statistically higher proportion of students who did not enroll in 
Learning Frameworks withdrew from their developmental mathematics course.         
This finding is consistent with findings in the literature.  For example, Gerlaugh et 
al. (2007), who mirrors Zeidenberg et al. (2007), found that student success courses that 
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include program components like tutoring, academic advising, and mentoring increase 
the success of developmental students.  Nearly all of these components identified by 
researchers are included in the Learning Frameworks course outline.  According to Wolf 
and Williams (2014), higher education leaders should support developmental course 
options that expedite students’ movement through developmental coursework.  Still, we 
acknowledge that the decision to withdraw from a course can be related to a number of 
factors, some of which cannot be controlled by the institution such as family obligations 
or financial concerns (Conley, 2008).   
Implications for Policy and Practice 
In this research study, White students who were not enrolled in the 3 credit-hour 
Learning Frameworks withdrew from developmental mathematics at a higher rate than 
those who did enroll.  This was the only group for which there was a difference.  This is 
important for policy makers, administrators, and instructors to consider.  Specifically, it is 
important that programs be designed to support all students regardless of race and 
ethnicity.  The student population on the LSCO campus is as follows, White, 76%; 
African American, 16%; and Hispanic, 6%.  Currently the 3 credit-hour Learning 
Frameworks course is serving the White students better than the 2 credit-hour course. 
Across the other ethnic groups studied, neither the 2 credit-hour or 3 credit-hour course 
was associated with a notable difference in withdrawal rates based on Learning 
Frameworks enrollment status.  According to Brickman, Alfaro, Weimer, and Watt, 
(2013) Hispanic students benefit from support that allows them to self-regulate which 
involves exposure to college experiences and connecting their career interest to the 
college curriculum.  This is consistent with African American students who benefit from 
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programs that are designed to help students adjust to and succeed in higher education 
(Wernersbach, Crowley, Bates, & Rosenthal, 2014).   Researchers such as Boylan, 
Bonham, and Tafari, (2005), Talbert, (2012) and Scoggin and Styron, (2006), suggest 
academic leaders examine strategies that could increase student success.  Therefore, those 
responsible for making course changes should take steps to integrate some supports that 
may improve the withdrawal rates of Hispanic and African American students.  
Administrators and instructors who work closely with developmental mathematics 
students should be aware of the additional specific mathematical academic support 
needed for developmental mathematics students.  One example of positive academic 
support for developmental mathematics students could be strategies such as note and test 
taking techniques specific to mathematics.  Policy makers should consider the effects of 
Learning Frameworks on developmental mathematics students when considering changes 
to the number of credit-hours required. 
Suggestions for Future Research 
Community colleges and 2-year institutions with open enrollment policies give 
opportunities for non-traditional students to enter higher education.  Thus, a further area 
of investigation is the difference in withdrawal rates in developmental mathematics for 
traditional and non-traditional students who enroll in Learning Frameworks and those 
who do not enroll.  Also, the extent to which the withdrawal rates of college ready 
students compare to developmental education students’ warrants investigation. 
Researchers could also examine the withdrawal rate for developmental reading and 
writing students who enrolled in Learning Frameworks and those who did not.     
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Other research opportunities for Learning Frameworks’ impact on withdrawal 
rates exist.  For example, the framework from this research investigation may be used and 
replicated at other institutions to compare withdrawal rates between LSCO and other 
institutions of higher learning.  In addition, researchers are urged to investigate for which 
populations Learning Frameworks is more effective.  In identifying those populations for 
which Learning Frameworks is most effective and least effective, changes can be made to 
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Fall 2012 434 (16%) 150 (6%) 2000 (76%) 
Fall 2013 378 (16%) 138 (6%) 1848 (76%) 
Fall 2014 360 (16%) 131 (6%) 1720 (76%) 






























In this research investigation, the extent to which differences were present in final 
grades as a function of enrollment in Learning Frameworks was addressed using archival 
data from the Lamar State College Orange (LSCO) Office of Institutional Research and 
Effectiveness.  Participants were developmental mathematics students who attended 
during Fall 2012 through Spring 2016.  The overall 2 credit-hour course had higher 
passing rates for those developmental mathematics students who were not enrolled in 
Learning Frameworks.  The overall 3 credit-hour course had higher passing rates for 
those developmental mathematics students who were not enrolled in Learning 
Frameworks.  For the 2 credit-hour course African American developmental mathematics 
students who were not enrolled in Learning Frameworks had a pass rate of 74% 
compared to African American students enrolled in Learning Frameworks who had a pass 
rate of 46%.  For the 3 credit-hour course White developmental mathematics students 
who were not enrolled in Learning Frameworks had a pass rate of 76% compared to 
White students enrolled in Learning Frameworks who pass rate was 66%.  Implications 
are provided. 
 




STUDENT SUCCESS AND FINAL GRADE IN DEVELOPMENTAL 
MATHEMATICS 
In today’s global economy, employers need more employees with a bachelor’s 
degree.  Jobs in the fields of mathematics and science are growing 1.7 times faster than 
other jobs, while employers are struggling to fill positions that already exist in those areas 
(Morella & Kurtzleben, 2013).  This trend means that institutions of higher education 
have to prepare students to be independent and to have skills and applicable work-based 
knowledge (Lawler, 2015). 
Still there are many jobs that require certification, which can be obtained with a 
minimal number of college courses.  According to Morella and Kurtzleben (2013), one-
fifth of all occupations do not require a four-year degree, such as correctional officers, 
pharmacy technicians, and welders.  Accordingly, community college leaders and 
instructors are developing programs embedded with the knowledge and skills necessary 
for the current job market.  The skillset in the workforce should match the preparation 
provided in higher education.  As a result, higher education instructors seek to combine 
knowledge and skills that may help students achieve both academic and vocational 
excellence (Roodhouse, 2004).   
Regardless of whether students choose to pursue a four-year or two-year degree, 
certificate, or institutional award, they must obtain the status of being college ready in 
order to enroll in credit bearing courses.  Institutions typically determine college 
readiness by first considering students’ standardized testing such as the ACT, SAT, and 
STAAR results.  In Texas, the ACT college ready composite score must be 23 or higher 
with at least a 19 on the English and mathematics sections.  To be considered college 
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ready, the SAT score must be a combined critical reading and mathematics score of 1070 
with a minimum of 500 on the verbal and mathematics sections.  Students must score at 
minimum a Level 2 on the English II and Algebra II STAAR end of course tests to be 
considered college ready.  If students do not acquire the minimum required ACT, SAT, 
or STARR test scores, then they are required to take additional placement tests such as 
the Texas Success Initiative (TSI) Assessment (LSCO, 2015).   
The TSI Assessment measures the students’ strengths and weaknesses in 
mathematics, reading, and writing and indicates how ready students are to handle college-
level courses.  Academic counselors use the results of the assessment in conjunction with 
the students’ academic backgrounds, goals, and interests to place students in the 
appropriate course that matches their skill level.  The goal is to place students in 
accordance with their measured level of readiness, which may or may not support their 
readiness for college-level course work.   
Statement of the Problem 
Students enter or return to college to earn a degree or to receive job training to 
gain employment.  When students are tested and results indicate they are not sufficiently 
prepared to successfully complete college-level courses, it is encouraged, suggested, or 
required that these students enroll in developmental coursework (Sparks & Malkes, 
2013).  Developmental education courses are implemented to improve student’s success 
in subsequent college-level courses.  Nationally, anywhere from 28% to 40% of college 
students take developmental education courses (Sparks & Malkes, 2013).  In general, 
students placed into developmental coursework are typically required to pass the 
developmental courses with a “C” or better to proceed to college-level coursework.  
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Without success in developmental coursework, the potential for success in college-level 
coursework is grave, subsequently leading to the possibility of not gaining the college 
degree or job training necessary for students to continue on their intended career path.   
Developmental courses serve underprepared students who are not just   
academically underprepared.  According to Wernersback, Crowley, Bates and Rosenthal 
(2014), underprepared students need support in the multiple areas such as time 
management, the difference between high school and college demands, exam skills, 
career planning, counseling, social integration, and personal finance.  Without support, 
students can feel defeated in the first semester, especially those with non-passing grades, 
which can lead to retention rates plunging downward.  
Although developmental education courses are expected to improve knowledge 
and skills in college-level coursework, sometimes students spend an unanticipated 
amount of time and expense completing these courses.  According to Zientek, Yetkiner, 
Fong, and Griffin (2013), the curriculum design and content impedes students in 
developmental mathematics coursework.  Developmental mathematics courses can take 
two semesters or more to complete because many students lack the study skills, time 
management skills, or educational foundation, necessary to do well.  This explains why 
authors such as Bryk and Treisman (2010) describe current conditions in developmental 
mathematics as being a “gatekeeper and not gateway” (p.1).  One condition is the 
students’ inability to understand how the developmental mathematics coursework 
supports college-level course success (Bryk & Treisman, 2010). 
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Purpose of the Study 
The purpose of this non-experimental, descriptive study was to test the theory of 
Tinto’s model of institutional departure (1993) that compares the final grade of 
developmental mathematics students who are enrolled in Learning Frameworks and 
developmental mathematics students who are not enrolled in Learning Frameworks at 
LSCO.  The independent variables were the enrollment status in Learning Frameworks 
and ethnicity (i.e., African American, Hispanic, and White).  The dependent variable was 
the final grade in developmental mathematics.  
Research Questions 
This investigation examines how developmental mathematics students’ success, 
measured by their final grades in developmental mathematics, varies by Learning 
Frameworks course enrollment status.  The following questions guided this study: 
a. What is the relationship between final grades in developmental mathematics 
for students who enrolled in the 2 credit-hour or the 3 credit-hour Learning 
Frameworks course and students who did not enroll in Learning Frameworks?    
b. What is the relationship between ethnicity and final grades rates in 
developmental mathematics for students who enrolled in the 2 credit-hour or 
the 3 credit-hour Learning Frameworks course and students who did not enroll 
in Learning Frameworks?   
Theoretical Framework 
Tinto’s model of persistence was identified as applicable to the present study 
because the Learning Frameworks course incorporated characteristics that influenced 
students’ propensity to remain in college.  Thus, using Tinto’s theoretical framework of 
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student persistence in this study provided a rationale for the expectation of differences in 
the final grade of developmental mathematics students who took Learning Frameworks 
and developmental mathematics students who did not take Learning Frameworks.  
Differences in ethnicity were also explored. 
Tinto (1998) suggested that administrators and policymakers must turn to research 
for decisions regarding courses that will improve student success.  Tinto’s model 
suggested that all incoming freshmen be offered a course embedded with academic and 
social strategies because involved students will be more likely to persist in higher 
education.  According to Tinto (1998), involvement matters most during the first year of 
college.  Courses such as Learning Frameworks typically offered to incoming freshmen 
include the following coursework: (a) time management, (b) the difference between high 
school and college demands, (c) exam skills, (d) career planning, (e) counseling, (f) 
social integration, (g) personal finance, and (h) note taking (LSCO, 2014).  To be 
considered successful, Learning Frameworks courses must not only contain the 
aforementioned content, but also promote involvement between the students, instructors 
and other campus resources (Wernersbach, Crowley, Bates, & Rosenthal, 2014).  
However, community college students are often non-traditional and have other 
responsibilities and constraints that make their involvement limited to engagement on 
campus for instructional purposes.  Therefore, the classroom should offer opportunities to 
foster integration necessary for persistence (Tinto, 1998). 
Additionally, students who attend community colleges require resources such as: 
(a) assistance with understanding the different culture and setting they are in versus what 
they have known before (i.e., difference between high school and college), (b) 
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understanding how to better manage their time and therefore reduce the stress they might 
experience in their classes, (c) learning strategies to become better readers, (d) learning 
strategies to become better note-takers, and (e) learning strategies to become better test-
takers (Stewart, Lim & Kim, 2015).  These resources are not solely available within the 
classroom; thus, the classroom should provide coursework that identifies and engages 
students with such resources available on campus.  According to Jogan and Jogan (2015) 
students need activities that will provide opportunities to locate and engage with 
resources on the campus.  The challenges of locating key resources provide students with 
a learning environment that provides opportunities to connect their learning in a social 
setting and to make friends.  These friendships create a climate of peer accountability.  
The students are able to discuss the concepts from class and, as they talk about the 
content, their knowledge is increased.  Finally, to the extent that faculty and staff are 
involved by creating classrooms that allow collaboration, students will be encouraged to 
support and not compete with each other. 
Literature Review 
Education was described by Bahn (2010) as a means to financial and social-
structural stability for individuals who face challenges in reading, writing and 
mathematics.  According to Clyburn (2013), over 60% of all students entering 
community colleges in the United States are required to complete developmental courses 
due to deficiencies in foundational subjects as evidenced by the various college readiness 
measures.  Students who face these deficiencies can acquire the necessary skills through 
academic and social support.  Developmental education provides these supports, not only 
to underprepared students, but also to all students. Indeed, the stated motto of the 
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National Association for Developmental Education is “Helping underprepared students 
prepare, prepared students advance, and advanced students excel” (NADE, 2017).  
  Student success in developmental education has increasingly become a topic of 
concern on both the national and state level.  According to Bailey (2009), higher 
education leadership can address this concern by designing programs to strengthen 
students’ skills so they can successfully complete developmental coursework and 
progress to college-level courses.  This interest in developmental education student 
success demonstrates that it is an integral component to higher education in the United 
States (Fernandez, Barone, & Klepfer, 2014).  Unfortunately, there is little published 
information on developmental education student success, particularly in developmental 
mathematics.  
Zeidenberg, Jenkins, and Calcagno’s (2007) study is important because it 
examined student success courses and their effectiveness in Florida at 28 community 
colleges over a period of 17 terms.  Students enrolled in a student success course were 
compared with students not enrolled in the student success course.  Instructors in student 
success courses taught students note taking strategies, test-taking strategies, and time 
management strategies.  The researchers noted that students who enrolled in at least one 
remedial credit were more likely to have taken a student success course than students 
who did not.  Students who enrolled in one or more developmental courses and a student 
success course were more successful in the developmental course than those students 
who were not enrolled in the student success course (Zeidenberg et al., 2007).   
Boysen and McGuire (2005) reported the effects of a study skills course on 
students’ grade point averages and academic self-efficacy.  The purpose of their study 
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was to examine past research to identify the effectiveness of study skills courses.  The 
study consisted of 1,484 first-year students at a large public research university in the 
Midwest.  The sample from Boysen and McGuire (2005) was 3% African American, 2% 
Hispanic, and 88% White.  The grade point average of study skills students was 
compared to those not enrolled in study skills.  Boysen and McGuire’s (2005) results 
indicated that students enrolled in a study skills course did not exhibit increases in their 
grade point averages compared to those not enrolled in a study skills course.  Despite the 
extra support provided to the study skills students, these students did not perform 
differently from students with similar academic characteristics who were not enrolled in a 
study skills course. 
A similar study conducted by Grunder and Hellmich (1996) examined the 
effectiveness of Santa Fe Community college’s success program by comparing the 
academic achievement of remedial students.  While Boysen and McGuire (2005) 
examined grade point averages, Grunder and Hellmich (1996) researched the success of 
students as determined by their course grade.  The sample in this study consisted of 800 
White and African American students enrolled in one or more developmental courses.  In 
this study, participation in the Santa Fe Community college success program was related 
to the fall course failure rate for African American students.  Although community 
college assessment of academic programs was sporadic, the researchers suggested that 
academic intervention programs, especially the college success course, had a positive 
effect on the students’ ability to receive passing grades. 
Benken, Ramirez, Li, and Wetendorf (2015) conducted a study of first-year 
students taking required developmental mathematics courses at a large urban public 
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university.  The researchers examined if the developmental mathematics courses 
enhanced the overall content understandings, skills, and attitudes toward learning 
mathematics.  Participants were 376 students in a semester-long section of Intermediate 
algebra, a developmental mathematics course.  Data were collected during Fall 2008.  
Benken et al. (2015) concluded that students placed into developmental mathematics 
courses displayed some common traits and characteristics (i.e., students did not enjoy 
mathematics, yet they perceived their levels of mathematics skill to be average).  The 
researchers’ findings confirmed that the participants did not realize the importance of the 
placement test and believed they should have placed out of developmental courses. 
However, Benken et al. (2015) indicated a 77-80% overall passing rate for the students in 
developmental mathematics.  
Cox (2015) explored instructional practices within developmental mathematics 
classes in relation to the students’ final grade.  Across the six classrooms Cox examined, 
the passing rate was consistently 50% of Pre-Algebra students passing the course with a 
“C” or better.   Cox (2015) concluded that implementing changes to a developmental 
mathematics course, such as adding resources or altering the structure of the course, by 
itself did not change the nature of the instructional practices implemented within the 
course.   
There seems to be an inconsistency regarding the efficacy of student success 
courses according to the literature examined.  Some researchers noted improved success 
for those students who were in student success courses (Grunder & Hellmich, 1996; 
Zeidenberg et al., 2007) and some noted no change (Boysen & McGuire, 2005; Cox, 
2015).  Student success courses are designed to help students progress to college level 
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coursework.  Still, the literature suggests that students are underprepared for college-level 
coursework (Bailey, 2009).  Therefore, it is necessary that we attempt to understand and 
evaluate the efficacy of student success courses.  Another important outcome provided in 
these studies is that higher education and stakeholders are becoming more aware that 
students need assistance outside of mandatory class time and that this assistance 
sometimes includes factors other than the academic work itself.   
Method 
Research Design. A non-experimental, cross-sectional, descriptive design 
(Johnson, 2001) was used in this research investigation to examine possible differences 
between developmental mathematics students’ final grades at LSCO for those students 
who were enrolled in Learning Frameworks and those students who were not enrolled in 
Learning Frameworks.  This study was non-experimental which means the categorical 
independent variables, ethnic membership and Learning Frameworks enrollment status, 
could not be manipulated (Johnson, 2001).  This study is cross-sectional because the data 
were collected from research participants during a specified point in time, Fall 2012, Fall 
2013, Fall 2014, and Fall 2015.  For the purpose of this research, the independent 
variables were enrollment status in the Learning Frameworks course (i.e., enrolled in the 
Learning Frameworks course, did not enroll in the Learning Frameworks course) and 
ethnicity (i.e., African American, Hispanic, and White).  The dependent variable was the 
student’s final grade in developmental mathematics. 
Course Description. The student success study skills course (STSK 1200) is 
designed for first-time-in-college students at LSCO and it counts as a two credit-hour 
course.  Faculty, full- or part-time, and staff employees, upon completion of institutional 
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professional development, were permitted to teach STSK 1200 in face-to-face and online 
sections.  The following is the course description as noted in the course catalog:    
STSK 1200, College Success.  Examine factors that underline learning, success, 
and personal development in higher education. Topics to be covered include 
information processing, memory, strategic learning, self-regulation, goal setting, 
motivation, educational and career planning, and learning styles. Techniques of 
study such as time management, listening and note taking, text marking, library 
and research skills, preparing for examination, and utilizing learning resources are 
covered. It includes college orientation and development of students’ academic 
skills that apply to all disciplines. This course is not a transferrable course. It is 
required for all first-time freshman students (a student who has not earned college 
credit since graduating high school or completing GED) (LSCO, 2014, p. 136).  
After two years STSK 1200 was redesigned from a two to a three credit-hour 
course.  Additionally, instructor requirements were changed from instructors being able 
to teach the course with a minimum of a technical degree and training, to faculty or staff 
needing a master’s degree in education.  The redesigned course description was:  
EDUC 1300, Learning Frameworks.  A study of the research and theory in the 
psychology of learning, cognition, and motivation; factors that impact learning, 
and application of learning strategies. Theoretical models of strategic learning, 
cognition, and motivation serve as the conceptual basis for the introduction of 
college-level student academic strategies. Students use assessment instruments 
(e.g., learning inventories) to help them identify their own strengths and 
weaknesses as strategic learners. Students are ultimately expected to integrate and 
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apply the learning skills discussed across their own academic programs and 
become effective and efficient learners. Students developing these skills should be 
able to continually draw from the theoretical models they have learned (LSCO, 
2015, p. 147).   
Prior to teaching the student success courses, faculty were trained on how to 
engage students within the college community, and how to facilitate students building 
strong relationships early in their educational experiences.  Specifically, the course 
outcomes were to:  
 Apply a variety of learning strategies to college courses  
 Develop self-management skills to increase persistence and motivation,  
 Discover and utilize campus resources, 
 Explore careers and majors based on individual assessment, 
 Demonstrate effective communication skills through written and oral reports, 
journals, and presentations, 
 Apply cognitive strategies to solve problems,  
 Demonstrate an understanding of learning theory necessary to succeed in 
college and career by completing assessments, class presentations, and 
assignments.  (LSCO, 2016, pp. 136-147)   
Data Source. The Office of Institutional Research and Effectiveness tracks the 
performance of students on issues considered essential to their success in higher 
education.  This office compiles raw data and submits it to the Texas Higher Education 
Coordinating Board Accountability System.  For this study, the data regarding 
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developmental mathematics final grade of students enrolled in Learning Frameworks and 
those not enrolled in Learning Frameworks were analyzed. 
This study was conducted at LSCO.  Fall 2012, Fall 2013, Fall 2014, and Fall 
2015 archival data from the LSCO Institutional Research data system were used in this 
study. The demographic data shown in the Table 3.1 represents the percentage of White, 
Black, and Hispanic students and the percentage of first-time-college students on campus 
from 2012 to 2015, along with the GPA for each respective ethnic group.  The data 
provided in Table 3.2 is a subset of the data presented in Table 3.1, as it consists of all 
students enrolled in developmental mathematics courses during that same time period. 
The sample in Table 3.3, a subset of the data presented in Table 3.1, represents the 
students enrolled in Learning Frameworks during Fall 2012, Fall 2013, Fall 2014, and 
Fall 2015.   
--------------------------- 












Data Analysis. Descriptive statistics were used to analyze final grades in 
developmental mathematics by ethnicity at LSCO beginning Fall 2012 and ending Fall 
2015.  Binary data (i.e., enrolled in Learning Frameworks and not enrolled) were 
examined to determine differences across four semesters that were organized in two 
groups:  Fall 2012 and Fall 2013, a 2 credit-hour course, and Fall 2014 and Fall 2015, a 3 
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credit-hour course.  Data were analyzed using the chi-squared test of independence 
because the independent variables (i.e., enrollment in Learning Frameworks and 
ethnicity) and dependent variable (i.e., final grade, noted as passing or not passing, in 
developmental mathematics course) were categorical.  The alpha level of .05 was selected 
to ascertain statistical significance for each of the chi-squared procedures.  Enrollment in 
Learning Frameworks was coded 1 and not enrolled was coded 0.  The final grade was 
coded as passing (1) and failing (0).     
Results 
Research Question One. For the 2 credit-hour course, 64% of students enrolled 
in Learning Frameworks passed the developmental mathematics course, while 74% of the 
students not enrolled in Learning Frameworks passed the developmental mathematics 
course.  To calculate to what extent this result diverged from the null hypothesis, a chi-
squared test of independence was calculated. The test compares the frequency of passing 
grades in developmental mathematics for students who were and who were not enrolled 
in Learning Frameworks. This difference was statistically significant, χ2(1) = 6.333, p = 
.012, Cramer’s V = .105.  
For the 3 credit-hour course, 65% of students enrolled in Learning Frameworks 
passed the developmental mathematics course, while 73% of the students not enrolled in 
Learning Frameworks passed the developmental mathematics course.  To calculate to 
what extent this result diverged from the null hypothesis, a chi-squared test of 
independence was calculated. The test compares the frequency of passing grades in 
developmental mathematics for students who were and who were not enrolled in 
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Learning Frameworks. This difference was statistically significant, χ2(1) = 3.888, p = 
.049, Cramer’s V = .083. 
Research Question Two. For the 2 credit-hour course, 46% of African American 
students enrolled in Learning Frameworks passed the developmental mathematics course, 
while 73% of the African American students not enrolled in Learning Frameworks passed 
the course.  To calculate to what extent this result diverged from the null hypothesis, a 
chi-squared test of independence was calculated. The test compares the frequency of 
passing grades in developmental mathematics for students who were and who were not 
enrolled in Learning Frameworks. This difference was statistically significant, χ2(1) = 
10.883, p = .001, Cramer’s V = .070.    
For the 2 credit-hour course, 63% of Hispanic students enrolled in Learning 
Frameworks passed the developmental mathematics course, while 65% of the Hispanic 
students not enrolled in Learning Frameworks passed the course.  To calculate to what 
extent this result diverged from the null hypothesis, a chi-squared test of independence 
was calculated. The test compares the frequency of passing grades in developmental 
mathematics for students who were and who were not enrolled in Learning Frameworks. 
This difference was not statistically significant, χ2(1) = .009, p = .923, Cramer’s V = 
.016.   
For the 2 credit-hour course, 70% of White students enrolled in Learning 
Frameworks passed the developmental mathematics course, while 76% of the White 
students not enrolled in Learning Frameworks passed the course.  To calculate to what 
extent this result diverged from the null hypothesis, a chi-squared test of independence 
was calculated. The test compares the frequency of passing grades in developmental 
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mathematics for students who were and who were not enrolled in Learning Frameworks.  
This difference was not statistically significant, χ2(1) = 1.440, p = .230, Cramer’s V = 
.061.    
 For the 3 credit-hour course, 56% of African American students enrolled in 
Learning Frameworks passed the developmental mathematics course, while 64% of the 
African American students not enrolled in Learning Frameworks passed the course.  To 
calculate to what extent this result diverged from the null hypothesis, a chi-squared test of 
independence was calculated. The test compares the frequency of passing grades in 
developmental mathematics for students who were and who were not enrolled in 
Learning Frameworks. This difference was not statistically significant, χ2(1) = .785, p = 
.376, Cramer’s V = .078. 
For the 3 credit-hour course, 73% of Hispanic students enrolled in Learning 
Frameworks passed the developmental mathematics course, while 80% of the Hispanic 
students not enrolled in Learning Frameworks passed the course.  To calculate to what 
extent this result diverged from the null hypothesis, a chi-squared test of independence 
was calculated.  The test compares the frequency of passing grades in developmental 
mathematics for students who were and who were not enrolled in Learning Frameworks.  
This difference was not statistically significant, χ2(1) = .186, p = .666, Cramer’s V = 
.079.    
For the 3 credit-hour course, 66% of White students enrolled in Learning 
Frameworks passed the developmental mathematics course, while 76% of the White 
students not enrolled in Learning Frameworks passed the course.  To calculate to what 
extent this result diverged from the null hypothesis, a chi-squared test of independence 
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was calculated. The test compares the frequency of passing grades in developmental 
mathematics for students who were and who were not enrolled in Learning Frameworks. 
This difference was statistically significant, χ2(1) = 4.841, p = .028, Cramer’s V = .110.    
Discussion. In this quantitative study, two research questions were examined for 
the 2 credit-hour and 3 credit-hour Learning Frameworks course.  Statistical analyses 
revealed the presence of differences for students overall in the 2 credit-hour course, 
students overall in the 3 credit-hour course, African American students in the 2 credit-
hour course, and White students in the 3 credit-hour course.  Based on these comparisons 
developmental mathematics students who enrolled in Learning Frameworks had a lower 
pass rate than students who did not enroll.   
Accordingly, the results of the current study are not congruent with the existing 
literature from Zeidenberg, (2007) which states students were more likely to be 
successful in remedial courses when they are enrolled in a student success course.  For 
the 2 credit-hour course, out of the 400 developmental mathematics students who passed 
their developmental course 175 of them were enrolled in Learning Frameworks and 225 
were not enrolled.  For the 3 credit-hour course there were 387 students who passed 
developmental mathematics 183 were enrolled in Learning Frameworks and 204 were not 
enrolled.   
The results of this study are more congruent with Boysen and McGuire (2005) 
who shared a similar demographic profile with LSCO, 3% African American, 2% 
Hispanic, and 88% White.  Their results provided that grade point averages were not 
increased for students who enrolled in a study skills course.  A similar study conducted 
by Grunder and Hellmich (1996) suggested that student success courses had a positive 
67 
 
effect on developmental mathematics students.  Grunder and Hellmich (1996) also had a 
larger portion of African American students in their sample fail the developmental 
mathematics class than pass when enrolled in the student success course.   
For the White students enrolled in the 2 credit-hour course, the pass rate was 70% 
while the students not enrolled in the 2 credit-hour course pass rate was 76%.  Similar to 
Boyen and McGuire (2005), which reported students in a study skills course performance 
was similar despite the extra support obtained in the study skills course.  The 3 credit-
hour course results indicate that the Learning Frameworks course appears to have hurt the 
White students.  Of the White students enrolled in Learning Frameworks 66% passed the 
developmental mathematics course while 76% of those White students not enrolled in 
Learning Frameworks passed developmental mathematics.  Indeed all students in the 
sample who were not enrolled in Learning Frameworks have higher pass rates in 
developmental mathematics than those who are enrolled in Learning Frameworks.   
Some of the students who were not enrolled in Learning Frameworks may have 
been students who held: (a) veteran status, (b) non-traditional status, (c) previous credit 
hours, and (d) a higher financial status.  It is possible that Veteran students have more 
developed discipline to accomplish their higher education goals.  Non-traditional students 
may have commitments in the structure of their family unit that creates a tendency to 
manage their time more wisely, and not procrastinate.  Students who had obtained credit 
hours previously may or may not have performed well on placement test such as the TSI 
mathematics but were still able to successfully receive credit in dual credit courses.  
Thus, these students had some experience with college-level courses. Students who have 
the economic means whereby they do not need financial aid may be less susceptible to 
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financial stressors that may negatively impact their academic success.  There is also a 
concern that students are placed into developmental courses using marginally accurate 
assessments and questionable placement scores (Hughes & Scott Clayton, 2011).   
Implications for Policy and Practice. Universities and colleges are challenged 
with successful completion of developmental courses to effectively prepare students for 
college level work.  Specifically, at LSCO over 60% of incoming students are placed in 
one or more developmental courses (LSCO, 2014).  According to Hudesman, Crosby, 
Flugman, Issac, Everson, and Clay (2013), “The academic readiness of incoming college 
students is a major concern” (p. 2).  In this research study, African American students and 
White students who were not enrolled in Learning Frameworks passed developmental 
mathematics at a higher rate. Legislative and administrative personnel are encouraged to 
consider the findings of this study.   
LSCO is an open admission, and their mission does include developmental 
programs for students underprepared for college-level coursework (LSCO, 2015).  
According to Hodara (2011), “given the negative consequences of failing to complete 
developmental mathematics, it is critical to identify potential ways to improve 
developmental students’ math success” (p.1).  For that reason, evaluating the Learning 
Frameworks course and its impact on developmental mathematics students must be a 
priority.       
Suggestions for Future Research.  Future research on this topic could involve 
evaluating individual subject areas such as, Anatomy and Physiology, Nutrition, and 
Computer Science rather than examining developmental education as a whole.  
Differences in final grades in a course might be different when appraising subjects 
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directly related to individual career choices.  An evaluation of final grades by age and 
gender should be assessed.  The extent to which differences might be present in final 
grades by age and gender is not known.  An investigation of final grades by age and 
gender within each ethnic group is also recommended.  Furthermore, qualitative studies 
are warranted, in which Learning Frameworks and developmental education faculty 
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Developmental Mathematics Student Population by Ethnicity and First-Time in College 
Year White Black Hispanic First-Time N 
2012 67% 28% 5% 40% 473 
2013 66% 28% 6% 35% 410 
2014 71% 23% 6% 42% 387 






Learning Frameworks Student Population by Ethnicity and First-Time College 
Year White Black Hispanic First-Time N 
2012 77% 18% 5% 72% 559 
2013 75% 17% 8% 69% 550 
2014 77% 15% 8% 72% 487 






























 Student persistence in higher education continues to be a difficult problem, as 
Lamar State College Orange graduation rates have continued to decline.  To be 
competitive in the global economy, it is important to keep students returning in the 
subsequent semesters.  In this research study, data on persistence at Lamar State College 
Orange (LSCO) is examined.  This study addresses two research questions.  The first 
question addresses the overall persistence of developmental mathematics students from 
the Fall to the Spring semesters.  In the second question, the data were disaggregated to 
see the persistence of African American, Hispanic, and White students who enrolled in 
the 2 or 3 credit-hour Learning Frameworks course compared to those students who did 
not enroll.   Taking the sample as a whole, there was not a statistically significant 
difference in the persistence rates of developmental mathematics students who enrolled in 
Learning Frameworks and those who did not, regardless of whether they enrolled in the 2 
credit-hour or 3 credit-hour course.  The disaggregation of the groups by ethnicity 
revealed there was not a statistically significant difference in the persistence rates by 
ethnicity regardless of Learning Frameworks enrollment status.   
 








DEVELOPMENTAL MATHEMATICS PERSISTENCE AND LEARNING 
FRAMEWORKS ENROLLMENT 
In Fall 2013, the total undergraduate enrollment in degree-granting postsecondary 
institutions in the United States was 17.5 million students, an increase of 46% from 1990, 
when it was 12 million students (Kena, Musu-Gillette, Robinson, Wang, Rathbun, Zhang, 
& Velez, 2015).  By 2014, total undergraduate enrollment was projected to increase to 
19.6 million students (Kena et at., 2015).  During Fall 2014, Texas statewide enrollment 
increased by 6,000 students; however, a loss of 12,000 students in Fall 2015 was accrued 
(THECB, 2015).  As a result of the decrease in retention rates there were considerable 
concerns from administrators in higher education about the persistence of students who 
were entering school and their ability to persist from semester to semester, which could 
impede their graduation timeline (Bugeja, 2012; Jenson, 2011). 
Student persistence has increasingly become important in higher education 
(Claybrooks & Taylor, 2016).  This growing importance is particularly true for 
developmental mathematics students who historically have had the lowest semester-to-
semester persistence rates (Bryk & Treisman, 2010).  Furthermore, based on the growth 
of student enrollment in higher education (Kena et al., 2015), a credit to improved student 
access to higher education (Mullin, 2012), a subsequent increase in underprepared 
students has been observed.  Therefore, to assist these students, understanding the factors 
that promote student persistence and success throughout higher education is also 
necessary.  Student success is defined by not only being accepted into college but also by 
continued persistence resulting in students eventually receiving a professional certificate, 
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graduating from a 2-year college, or transferring to a 4-year institution of higher 
education (Conley, 2008).   
Persistence is defined in this study as students completing a semester and 
continuing to the next semester (Grunder & Hellmich, 1996).  This definition supports 
Steward, Lim, and Kim (2015), who defined persistence as a student who remains at their 
college in the subsequent semester.  Other researchers have similarly defined persistence 
as students enrolled at any given term who return in the subsequent term (Evans & Baker, 
2016).  Although post-secondary enrollment rates are at an all-time high, college 
persistence rates among racial/ethnic minority students remain consistently low (Rigali-
Oiler & Kurpius, 2013).    
Historically, community colleges have provided access to a large student 
population of ethnic minority students who have traditionally been underserved (Crisp & 
Nora, 2010; Harper, Patton, & Wooden, 2009).  Many of these students were not 
academically prepared for college-level coursework (Escobedo, 2007).  According to 
Morgan, D’Amico, and Hodge (2015) higher education leaders are challenged and held 
accountable for creating support for students’ success in persistence.  The task of 
preparing students in higher education and increasing students’ persistence is the 
responsibility of both the student and the higher education institution (Steward, Lim, & 
Kim, 2015). 
Institutions collaborate with students by providing developmental education 
programs as a means to support academic success.  Providing academic support through 
developmental education enables underprepared and underserved students realize their 
full potential (Steward, et al., 2015).  As Steward et. Al., noted, “developmental 
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education is defined as coursework that compensates for a lack of basic reading, writing, 
and arithmetic skills necessary to persist to college-level courses” (Steward, et al., 
2015.p.18).  According to the National Association for Developmental Education 
(NADE), developmental education is a process that comprehensively focuses on the 
cognitive and non-cognitive development of all students.  Developmental education 
includes, but is not limited to, tutoring, personal/career counseling, academic advisement, 
and coursework.  Students placing into developmental education courses are among those 
students who are not persisting in higher education.   
Statement of the Problem 
Community colleges are challenged with the task of helping students persist from 
semester to semester by developing programs that engage students both inside and 
outside the classroom.  Examples of programs that aid students in the process of 
becoming academically prepared are developmental education and Learning 
Frameworks.  However, Bailey (2009) reported that the average developmental programs 
were not effective at preparing students to become college ready in credit bearing 
courses.  Developmental education opponents argue that content material covered in 
developmental education courses mirrors the curriculum of secondary education, thus 
giving them the sentiments of paying twice for the same product (Stewart et al., 2015).   
Aware of the increased opposition and criticism toward developmental education, 
leaders are looking at courses that not only emphasize cognitive skills, but social and 
economic factors that contribute to the increase of student persistence.  However, of 
course, these programs need to support students who are challenged by academic material 
and who need to develop the skills to persist in a college environment.  Sympathetic to 
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the students’ financial and developmental education timeline, college leaders have 
allocated resources that have effectively provided support services to underprepared 
students (Boggs, 2011).   
Students who fail developmental classes may or may not finish developmental 
program sequences, because for some, the exorbitant cost of paying multiple times for the 
same class keeps them from persisting in their educational journey.  As a result, students 
continue in developmental courses until time and resources are exhausted.  
Developmental education is in addition to other courses that are required for a degree.  
These additional courses are costly and the financial burden may deter many students 
from continuing their education.  Clearly, persistence rates decline when students 
abandon their goal of completing a certificate, graduating with an associate’s degree, or 
transferring to a four-year institution of higher education (Ngo & Kosiewicz, 2017). 
Purpose of the Study 
The failure of developmental mathematics students to persist is one of the most 
serious barriers to educational economic achievement (Clyburn, 2013).  In this study, the 
determinant of social and cultural integration in the college climate was explored.  The 
purpose of this non-experimental, descriptive study was to examine a portion of Tinto’s 
Theory of Institutional Departure (1993) and to compare the persistence rates of 
developmental mathematics students who were enrolled in Learning Frameworks and 
developmental mathematics students who were not enrolled in Learning Frameworks at 
Lamar State College Orange (LSCO).  The independent variables were enrollment status 
in Learning Frameworks and ethnicity (i.e. African American, Hispanic, and White).  The 




This investigation examined how developmental mathematics students’ college 
persistence was influenced by the Learning Frameworks course.  The following research 
questions guided my study: 
a. What is the relationship between persistence in college coursework for 
students who enrolled in the 2 credit-hour or the 3 credit-hour Learning 
Frameworks course and students who did not enroll in Learning Frameworks? 
b. What is the relationship between ethnicity and persistence in college course 
work for students who enrolled in the 2 credit-hour or the 3 credit-hour 
Learning Frameworks course and students who did not enroll in Learning 
Frameworks?   
Theoretical Framework 
Using Tinto’s (1993) longitudinal model of institutional departure as a theoretical 
framework, this study examined the persistence of developmental mathematics students 
who took Learning Frameworks and developmental mathematics students who did not 
take Learning Frameworks.  In his model, Tinto (1993) reported that students’ leave 
school before they complete their certificate, associate degree, or transfer to a 4-year 
institution due to their inability to academically and or socially adapt to the campus.  
According to Tinto (2012), student persistence is connected to classroom success.  
Classroom success is achieved one class period at a time leading to success in the course 
overtime.  Given that non-traditional students often have several responsibilities that limit 
their access to the college campus, the instructor might be one of the few purveyors of 
social and academic engagement.  Providing social and academic engagement aligns with 
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Tinto’s theory that classroom time is important and is likely to influence student 
persistence. 
Tinto (1975, 1987) examined student dropout through a psychosocial perspective 
that focused on the interaction between the student and the college, the degree to which 
the student integrated socially and academically into the college environment, and the 
degree to which personal factors influenced academic persistence (Rigali-Oiler & 
Kurpius, 2013).  Tinto suggested that institutions should focus their efforts to increase 
student success in the classroom and to help students acclimate themselves to the college 
climate and culture of college campuses.  Academic integration for the underprepared 
student is a barrier because many students may lack knowledge and social skills that 
allow them to interact with their peers and faculty on academic tasks and in social 
situations (Nakajima, Dembo, & Mossler, 2012). 
Looking through Tinto’s (1993) lens of institutional departure, institutions and 
students share the responsibility of persistence through the commitment of a vision of 
success by students and the mission of the school supported by policy.  Tinto (1993) 
described successful classroom components, such as setting expectations, providing 
support, encouraging participation, and providing assessment and feedback, as necessary 
to student persistence.   
Literature Review 
Crisp and Delgado (2014) used national data from the Beginning Postsecondary 
Students Longitudinal Study to measure outcomes for a cohort of students who began 
college in the 2003-2004 academic year.  The researchers used hierarchical generalized 
linear modeling techniques to control for key student and instructional level variables, 
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which were hypothesized to impact success outcomes for community college students. 
Their findings revealed that students were not prepared for college level coursework, 
were unaware of the academic and social resources available on the campus, and needed 
assistance transitioning from high school to college.  
Crisp and Delgado (2014) concluded that 77% of non-developmental students 
persisted to the second year of college compared to 79% of developmental students.  The 
authors suggested that research was warranted in the area of developmental education and 
persistence in college, particularly developmental mathematics.  Crisp and Delgado’s 
(2014) study is relevant because the sociodemographic factors, such as social and 
academic barriers to college success, are similar to the current research study.  This study 
also addressed socioeconomic factors similar to the Wolfle and Williams (2014) 
examination. 
Wolfle and Williams (2014) examined the fall-to-fall persistence to the first 
college-level mathematics course for developmental and non-developmental students by 
ethnicity.  The researchers examined data from 23 Virginia Community Colleges for the 
2006 cohort of First-Time-in-College students.  A total of 17,335 students comprised the 
sample for this study.  Wolfle and Williams (2014) indicated that developmental status 
and ethnicity were related to the persistence of developmental education students.  
Although the effect of developmental status on persistence was weak, Wolfle and 
Williams (2014) confirmed previous research that stated Black students perform worse in 
persistence rates than Hispanic and White students. 
Rehak and McKinney (2015) examined how students’ course evaluation data can 
be a way to improve instruction and student learning outcomes and in turn increase 
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student persistence.  Rehak and McKinney (2015) contended that student experiences 
should be voiced before they decide to drop the course or withdraw from school; 
therefore, evaluations should be held in the beginning of the semester.  This process 
could give instructors time to consider relevant issues facing students, which could lead 
to their persistence to the next semester (Rehak & McKinney, 2015).   
Crisp and Delgado (2014), and Wolfle and Williams (2014) both specified the 
need for further study in developmental mathematics student’s ability to persist in higher 
education.  Additionally, Crisp and Delgado (2014) and Rehak and McKinney (2015) 
stated that student’s voices were not being heard and that ethnicity is a common factor of 
students not persisting to the next semester.  The Learning Frameworks course contains 
content related to each of these three studies, such as transitioning from high school to 
college, time management, utilizing campus resources and other knowledge and skills 
necessary for student persistence.  The literature reveals a need for further studies that 
examine whether the Learning Frameworks course can serve to improve student 
persistence. 
Method 
Research Design. In this study a non-experimental, cross-sectional, descriptive 
design (Johnson, 2001) was used.  This study was non-experimental because the 
independent variables could not be changed or modified (Johnson, 2001).  The number of 
students enrolling the subsequent semester was verified by the office of Institutional 
Research and Effectiveness at LSCO.  The archival data were collected from the end of 
the fall term to the beginning of spring term across four academic years, Fall 2012 
through Spring 2015, from participants who began in Fall 2012, Fall 2013, Fall 2014, and 
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Fall 2015 developmental mathematics courses.  This descriptive study quantitatively 
summarizes the relationship between the independent variables, enrollment status in the 
Learning Frameworks course (i.e., enrolled in the Learning Frameworks course, not 
enrolled in the Learning Frameworks course), and ethnicity (i.e., African American, 
Hispanic, and White); and the dependent variable, persistence, from the four fall to the 
subsequent four spring semesters at LSCO.  
Data Source. Archival data from LSCO, Office of Institutional Research and 
Effectiveness data system from Fall 2012, Spring 2013, Fall 2013, Spring 2014, Fall 
2014, Spring 2015 Fall 2015, and Spring 2016 were used in this study.  The President of 
LSCO granted permission to access the data for this study and IRB approval was secured.  
Individual student data were used to compare student persistence rates, semester to 
semester, within ethnic groups.  For the purpose of this investigation, only developmental 
mathematics grades and Learning Frameworks enrollment data on African American, 
Hispanic, and White students from LSCO were analyzed in this study.    
Table 4.1 represents the institutional demographics for the Fall 2012, 2013, 2014, 
and 2015 semester (LSCO, 2016). 
--------------------------- 
Insert Table 4.1 here 
--------------------------- 
 
Data Analysis. Data were collected for LSCO students who enrolled in 
developmental mathematics during a four-year period beginning Fall 2012 and persisting 
to Spring 2013, Fall 2013 to Spring 2015, Fall 2014 to Spring 2015 and Fall 2015 to 
Spring 2016.  Beginning Fall 2012 through Spring 2014, a 2 credit-hour Learning 
Frameworks course was offered and Fall 2014 through Spring 2016 a 3 credit-hour 
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course was offered.  Data analysis was conducted using statistical tests appropriate to the 
research question.  A chi-squared test was used to analyze data related to the first 
research question.      
In this study, those developmental mathematics students who took Learning 
Frameworks were coded as 1 and those students who did not take Learning Frameworks 
were coded as 0.  This study compared the students who enrolled in both Learning 
Frameworks and developmental mathematics and persisted to the spring semester, and 
the developmental mathematics students who did not enroll in Learning Frameworks and 
persisted to the spring semester.  Those who persisted were coded 1 and those who did 
not were coded 0.  The descriptive variable ethnicity, was coded as African American 1, 
Hispanic 2, and White 3.    
Results 
Research Question One. For the first research question, the focus was on 
persistence from Fall to Spring for the 2 credit-hour or 3 credit-hour Learning 
Frameworks course for students who enrolled in Learning Frameworks and students who 
did not.  For the 2 credit-hour course there were 295 students enrolled in Learning 
Frameworks and 336 students did not enroll in Learning Frameworks (N = 631).  Two 
hundred seven students enrolled in Learning Frameworks persisted to the subsequent 
semester.  Two hundred twenty-two who did not enroll in Learning Frameworks persisted 
to the subsequent semester.  For the 3 credit-hour course, 318 students enrolled in 
Learning Frameworks and 321 were not enrolled in Learning Frameworks (N = 639).  
There were 223 students enrolled in Learning Frameworks who persisted to the 
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subsequent semester.  Two hundred seventeen students who were not enrolled in 
Learning Frameworks persisted to the subsequent semester.     
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the persistence of developmental 
mathematics students for the 2 credit-hour course.  As is appropriate for chi-squared tests, 
the variables were nominally scaled and the expected cell counts were more than five.  
The resulting inferential test was not statistically significant, χ2(1) = 1.212, p = .271, 
Cramer’s V = .044.  Therefore, the statistical test indicates there was no evidence that the 
variables were related.  Students who enrolled in Learning Frameworks and students who 
did not enroll in Learning Frameworks persisted to the subsequent semester at 
approximately the same rate for the 2 credit-hour course.    
 A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the persistence of developmental 
mathematics students for the 3 credit-hour course.  As is appropriate for chi-squared tests, 
the variables were nominally scaled and the expected cell counts were more than five.  
The resulting inferential test was not statistically significant, χ2(1) = 0.475, p = .491, 
Cramer’s V = .027.  Therefore, the statistical test indicates there was no evidence that the 
variables were related.  Students who enrolled in Learning Frameworks and students did 
not enroll in Learning Frameworks persisted to the subsequent semester at approximately 
the same rate for the 3 credit-hour course. 
Research Question Two. The focus of the second research question was to 
ascertain the extent to which differences were present in persistence rates for African 
American, Hispanic, and White, developmental mathematics students who enrolled in 
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Learning Frameworks and students who did not for the 2 or 3 credit-hour course.  For the 
2 credit-hour course, 64 African American students enrolled in Learning Frameworks and 
99 were not enrolled in Learning Frameworks (N = 163).  Thirty-five African American 
students enrolled in Learning Frameworks persisted to the subsequent semester.  Sixty 
African American students not enrolled in Learning Frameworks persisted to the 
subsequent semester.  Twenty Hispanic students enrolled in Learning Frameworks and 17 
were not enrolled (N = 37).  Fifteen Hispanic students enrolled in Learning Frameworks 
persisted to the subsequent semester.  Thirteen Hispanic students who did not enrolled in 
Learning Frameworks persisted to the subsequent semester.  Two hundred and eight 
White Students enrolled in Learning Frameworks and 217 did not enroll (N = 425).  One 
hundred fifty-four White students enrolled in Learning Frameworks persisted to the 
subsequent semester.  One hundred forty-eight White students not enrolled in Learning 
Frameworks persisted to the next semester.    
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks course and the persistence of African 
American students from a developmental mathematics course for the 2 credit-hour 
course.  As is appropriate for chi-squared tests, the variables were nominally scaled and 
the expected cell counts were more than five.  The resulting inferential test was not 
statistically significant, χ2 (1) = 0.560, p = .454, Cramer’s V = .059.  Therefore, the 
statistical test indicates there was no evidence that the variables were related.  Students 
who enrolled in Learning Frameworks and students who did not enroll in Learning 
Frameworks persisted at approximately the same rate.  
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A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks course and the persistence of Hispanic 
students from a developmental mathematics course for the 2 credit-hour course.  As is 
appropriate for chi-squared tests, the variables were nominally scaled and the expected 
cell counts were more than five.  The resulting inferential test was not statistically 
significant, χ2(1) = 0.011, p = .917, Cramer’s V = .017.  Therefore, the statistical test 
indicated there was no evidence that the variables are related.  Students who were 
enrolled in Learning Frameworks and students who were not enrolled in Learning 
Frameworks persisted at approximately the same rate as students who took the Learning 
Frameworks course.  
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks course and the persistence of White 
students from a developmental mathematics course for the 2 credit-hour course.  As is 
appropriate for chi-squared tests, the variables were nominally scaled and the expected 
cell counts were more than five.  The resulting inferential test was not statistically 
significant, χ2(1) = 1.759, p = .185, Cramer’s V = .064.  Therefore, the statistical test 
indicates there was no evidence that the variables were related.  Students who enrolled in 
Learning Frameworks and students who did not enroll in Learning Frameworks persisted 
at approximately the same rate.  
For the 3 credit-hour course, 95 African American students enrolled in Learning 
Frameworks and 56 did not enroll (N = 151).  There were 10 African American students 
enrolled in Learning Frameworks who persisted to the subsequent semester.  There were 
11 not enrolled in Learning Frameworks who persisted to the subsequent semester.  There 
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were 16 Hispanic students enrolled in Learning Frameworks and 17 were not enrolled (N 
= 33).  There was one Hispanic student enrolled in Learning Frameworks who persisted 
to the subsequent semester.  There were two Hispanic students not enrolled in Learning 
Frameworks who persisted to the subsequent semester.  There were 203 White students 
enrolled in Learning Frameworks and 235 not enrolled (N = 438).  In addition, 22 White 
students enrolled in Learning Frameworks who persisted to the subsequent semester.  
There were 13 not enrolled in Learning Frameworks who persisted to the subsequent 
semester.    
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the persistence of African American 
students from developmental mathematics for the 3 credit-hour course. As is appropriate 
for chi-squared tests, the variables were nominally scaled and the expected cell counts 
were more than five.  The resulting inferential test was not statistically significant, χ2(1) = 
1.930, p = .165, Cramer’s V = .113.  Therefore, the statistical test indicated there was no 
evidence that the variables were related.  Students who enrolled in Learning Frameworks 
and student who did not enroll in Learning Frameworks persisted at approximately the 
same rate.  
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the persistence of Hispanic students 
from a developmental mathematics course for the 3 credit-hour course.  As is appropriate 
for chi-squared tests, the variables were nominally scaled and the expected cell counts 
were more than five.  The resulting inferential test was not statistically significant, χ2(1) = 
1.411, p = .235, Cramer’s V = .207.  Therefore, the statistical test indicates there was no 
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evidence that the variables were related.  Students who took Learning Frameworks and 
students who did not take Learning Frameworks persisted to the subsequent semester at 
approximately the same rate.  
A chi-squared test of independence was conducted to examine the relationship 
between enrollment in Learning Frameworks and the persistence of White students from 
developmental mathematics for the 3 credit-hour course.  As is appropriate for chi-
squared tests, the variables were nominally scaled and the expected cell counts were more 
than five.  The resulting inferential test was not statistically significant, χ2(1) = 2.740, p = 
.098, Cramer’s V = .078.  Therefore, the statistical test indicates there is no evidence that 
the variables were related.  Students who did not enroll in Learning Frameworks persisted 
at the same rate as students who enrolled in Learning Frameworks. 
Discussion. In sum, findings from this study indicated that students who enroll in 
Learning Frameworks courses persist to the subsequent semester at the same rate as 
students who do not enroll.  For this research study, individual students’ level data were 
reviewed for the Fall 2012 through Spring 2016 academic school year.  The sample 
consisted of all students enrolled in developmental mathematics including those whose 
who were concurrently enrolled in the 2 credit-hour or 3 credit-hour course in Learning 
Frameworks.  The purpose of this non-experimental, descriptive study was to test Tinto’s 
theory of Institutional Departure (1993) by comparing the persistence rate of 
developmental mathematics students who enrolled in Learning Frameworks and 
developmental mathematics students who were not enrolled in Learning Frameworks at 
Lamar State College Orange.   
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The chi-squared test of independence was used to determine whether Learning 
Frameworks was related to the persistence of developmental mathematics students.  
Evaluation occurred across the two types of Learning Frameworks courses, the 2 credit-
hour or the 3 credit-hour course.  Taking the sample as a whole, there was not a 
statistically significant difference in the persistence rates of developmental mathematics 
students who enrolled in Learning Frameworks and those who did not, regardless of 
whether they enrolled in the 2 credit-hour or 3 credit-hour course.  The disaggregation of 
the groups by ethnicity revealed there was not a statistically significant difference in the 
persistence rates by ethnicity regardless of Learning Frameworks enrollment status.  
Research is limited regarding persistence from Fall to Spring semesters for 
students enrolled in developmental courses and specifically the effect of a student success 
course such as Learning Frameworks on students.  For example, Crisp and Delgado’s 
(2014) findings revealed that students were not prepared for college level coursework.  
They were unaware of the academic and social resources available on the campus, and 
needed assistance transitioning from high school to college.  Wolfe and Williams (2014) 
examined fall-to-fall persistence in the first college-level mathematics course; they found 
that developmental status was related to the persistence.  Rehak and McKinney (2015) 
concurred that content within the student success curriculum should foster transitioning 
from high school to college, time management, and utilizing campus resources.  
Activities in the Learning Frameworks are implemented to address these topics.  The 
ability to persist to the next semester can be related to the open door admission policy, 




Implications for Policy and Practice. This study has not found any differences 
in the persistence of students at LSCO based on Learning Frameworks enrollment status.  
The results from this study have suggested some general implications for administrators, 
faculty, and staff at LSCO.  The implication from this study is that the administrators will 
think that Learning Frameworks is not working because they do not see a difference in 
the persistence of students.  The lack of demographic differences could be explained by 
the small sample of minority students.  Another possibility for students not persisting is 
that a majority of the developmental mathematics students did not have successful K-12 
experiences.  Another limitation would be the definition of success as persistence to the 
next semester when there are other ways of defining success.  Success can be measured 
also by graduation and career placement.   
Suggestions for Future Research. Research is limited regarding persistence for 
developmental mathematics students enrolled in Learning Frameworks.  Researchers 
might further examine male and female persistence rates.  The State of Texas is 
mandating that institutions allow students to co-enroll in developmental mathematics and 
a higher mathematics course (THECB, 2015).  Lamar State College Orange and other 
institutions will need additional research to assist students who are required to take 
developmental mathematics.  More research is needed to explore the student persistence 
rates of the various levels of developmental mathematics and the co-enrollment status.   
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Fall 2012 434 (16%) 150 (6%) 2000 (76%) 
Fall 2013 378 (16%) 138 (6%) 1848 (76%) 
Fall 2014 360 (16%) 131 (6%) 1720 (76%) 









College completion is on the agenda from the White House to the statehouse to 
the family house.  The foundation for a college degree is built on retention, final grades, 
and persistence.  If a student withdraws, has non passing grades, or does not enroll in the 
subsequent semester, then attaining a college degree becomes less tenable.  
Consequently, there is literally no way to improve college graduation rates until and 
unless student success is improved.  Students at open enrollment campuses tend to be 
underprepared for college level coursework.  A major stumbling block and gate keeper 
area has been mathematics.  Student success is a major concern for institutions of higher 
learning, therefore this research was focused on the Learning Frameworks course effect 
on developmental mathematics students. 
Study 1.   For this research study, individual student level data were reviewed for 
the Fall 2012 through Fall 2015 school years.  The sample consisted of all students 
enrolled in developmental mathematics including those who were concurrently enrolled 
in the 2 credit-hour or 3 credit-hour course in Learning Frameworks.  The purpose of this 
non-experimental, descriptive study was to test Tinto’s theory of Institutional Departure 
(1993) by comparing the withdrawal rates of developmental mathematics students who 
enrolled in Learning Frameworks and developmental mathematics students who were not 
enrolled in Learning Frameworks at LSCO.    
The chi-squared test of independence was used to determine whether Learning 
Frameworks was related to withdrawal in developmental mathematics.  Evaluation 
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occurred across the two types of Learning Frameworks courses, the 2 credit-hour and the 
3 credit-hour course.  Taking the sample as a whole, there was not a statistically 
significant difference in the withdrawal rates of developmental mathematics students who 
enrolled in Learning Frameworks and those who did not regardless of whether they 
enrolled in the 2 credit-hour or 3 credit-hour course.   
However, disaggregation of the groups by ethnicity provided that there was a 
difference in the withdrawal rates for White developmental mathematics students in the 3 
credit-hour course only.  Of the White students who did not enroll in the 3 credit-hour 
course Learning Frameworks, 89% did not withdraw from developmental mathematics 
while 11% did withdraw.  Of the students who did enroll in Learning Frameworks, 94% 
did not withdraw from developmental mathematics while 6% did withdraw from 
developmental mathematics.  Thus, a statistically higher proportion of students who did 
not enroll in Learning Frameworks withdrew from their developmental mathematics 
course.          
This finding is consistent with findings in the literature.  For example, Gerlaugh, 
Thompson, Boylan, & Davis, (2007),  which mirrors Zeidenberg, Jenkins, & Calcagno, 
(2007), found that student success courses that include program components like tutoring, 
academic advising, and mentoring increased the success of developmental students.  
Nearly all of these components identified by researchers are included in the Learning 
Frameworks course outline.  According to Wolf and Williams (2014), “institutions 
should consider designing developmental programs that will allow students the 
opportunity to progress quickly through their developmental coursework in order to 
increase student success” (p.144).  Still, we acknowledge that the decision to withdraw 
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from a course can be related to a number of factors, some of which cannot be controlled 
by the institution such as family obligations or financial concerns (Conley, 2008).     
Study 2. In this quantitative study, two research questions were examined for the 
2 credit-hour and 3 credit-hour Learning Frameworks course.  Statistical analyses 
revealed the presence of differences for students overall in the 2 credit-hour course, 
students overall in the 3 credit-hour course, African American students in the 2 credit-
hour course, and White students in the 3 credit-hour course.  Based on these comparisons 
developmental mathematics students who enrolled in Learning Frameworks had a lower 
pass rate than students who did not enroll.    
Accordingly, the results of the current study are not congruent with the existing 
literature from Zeidenberg et al. (2007), who stated students were more likely to be 
successful in remedial courses when they were enrolled in a student success course.  For 
the 2 credit-hour course, out of the 400 developmental mathematics students who passed 
their developmental course 175 of them were enrolled in the Learning Frameworks and 
225 were not enrolled.  For the 3 credit-hour course there were 387 students who passed 
developmental mathematics 183 were enrolled in Learning Frameworks and 204 were not 
enrolled.    
The results of this study are more congruent with Boysen and McGuire (2005) 
who shared a similar demographic profile with LSCO, 3% African American, 2% 
Hispanic, and 88% White.  Their results indicated that students enrolled in a study skills 
course did not exhibit increases in their grade point averages.  A similar study conducted 
by Grunder and Hellmich (1996) suggested that student success courses had a positive 
effect on developmental mathematics students.  Grunder and Hellmich (1996) also had a 
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larger portion of African American students in their sample fail the developmental 
mathematics class than pass when enrolled in the student success course.    
For the White students enrolled in the 2 credit-hour course, the pass rate was 70% 
while the students not enrolled in the 2 credit-hour course pass rate was 76%.  Similar to 
Boyen and McGuire (2005), which reported students in a study skills course performance 
was similar despite the extra support obtained in the study skills course.  The 3 credit-
hour course results indicate that the Learning Frameworks course appears to have hurt the 
White students.  Of the White students enrolled in Learning Frameworks 66% passed the 
developmental mathematics course while 76% of those White students not enrolled in 
Learning Frameworks passed developmental mathematics course.  Indeed all students in 
the sample who were not enrolled in Learning Frameworks have higher pass rates in 
developmental mathematics than those who are enrolled in Learning Frameworks.    
Some of the students who were not enrolled in Learning Frameworks may have 
been students who held: (a) veteran status, (b) non-traditional status, (c) previous credit-
hours and (d) a higher financial status.  It is possible that Veteran students have more 
developed discipline to accomplish their higher education goals.  Non-traditional students 
may have commitments in the structure of their family unit that creates a tendency to 
manage their time more wisely, and not procrastinate.  Students who had obtained credit 
hours previously may or may have performed well on placement tests such as the TSI 
mathematics but were still able to successful receive credit in dual credit courses.  
Students who have the economic means whereby they do not need financial aid may be 
less susceptible to financial stressors that may negatively impact their academic status.  
105 
 
Still concerns have been raised regarding the accuracy of assessments used for placement 
in developmental courses of (Hughes & Scott Clayton, 2011).   
Study 3. In sum, findings from this study indicated that students who enroll in 
Learning Frameworks courses persist to the subsequent semester at the same rate as 
students who do not enroll.  For this research study, individual student level data were 
reviewed for the Fall 2012 through Spring 2016 academic school year.  The sample 
consisted of all students enrolled in developmental mathematics including those whose 
who were concurrently enrolled in the 2 credit-hour or 3 credit-hour course in Learning 
Frameworks.  The purpose of this non-experimental, descriptive study was to test Tinto’s 
theory of Institutional Departure (1993) by comparing the persistence rate of 
developmental mathematics students who enrolled in Learning Frameworks and 
developmental mathematics students who were not enrolled in Learning Frameworks at 
Lamar State College Orange.   
The chi-squared test of independence was used to determine whether Learning 
Frameworks was related to the persistence of developmental mathematics students.  
Evaluation occurred across the two types of Learning Frameworks courses, the 2 credit-
hour and the 3 credit-hour course.  Taking the sample as a whole, there was not a 
statistically significant difference in the persistence rates of developmental mathematics 
students who enrolled in Learning Frameworks and those who did not regardless of 
whether they enrolled in the 2 credit-hour or 3 credit-hour course.   
The disaggregation of the groups by ethnicity revealed there was not a statistically 
significant difference in the persistence rates by ethnicity.  Research is limited regarding 
persistence from fall to spring semesters for students enrolled in developmental courses 
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and specifically the effect of a student success course such as Learning Frameworks on 
students.  For example, Crisp and Delgado’s (2014) findings revealed that students were 
not prepared for college level coursework, were unaware of the academic and social 
resources available on the campus, and needed assistance transitioning from high school 
to college.  Wolfe and Williams (2014) examined fall-to-fall persistence in the first 
college-level mathematics course; they found that developmental status was related to the 
persistence.  Rehak and McKinney (2015) concurred that content within the student 
success curriculum should foster transitioning from high school to college, time 
management, and utilizing campus resources.  Activities in the Learning Frameworks are 
implemented to address these topics.  The ability to persist to the next semester can be 
related to the open door admission policy, which acknowledges that not all students 
admitted are prepared for college (Harris & Wood, 2013).     
Conclusion 
  There are developmental education challenges for nations, states, universities, 
colleges, and community colleges such as cost, admission, and the assessment of 
developmental education programs. These issues affect a growing number of students 
who attend these institutions with a dream of higher education.  Interestingly, Boylan 
and Saxon (2012), point out, “each year, hundreds of thousands of incoming students 
take some sort of assessment and, if they fail to exceed a certain cut score on that 
instrument, are stockpiled in various levels and subjects of remediation” (p. 1).  LSCO 
has a vision of serving underprepared students and these issues must be faced if they are 
to effectively realize that vision.  
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Developmental education issues are not isolated incidents; they are concerns that 
affect the entire campus. Because so many students are placed in developmental courses, 
the matters regarding developmental education can either build or bind the campus. For 
this reason, the entire campus must respond to the current conditions in developmental 
education. Administration must be willing to include the developmental education vision 
in the campus mission statement, and allocate resources to support practices that will 
benefit developmental education students and the entire campus.    
LSCO is a rural, public community college located in the Southeastern United 
States and accredited by the commission on colleges of the Southern Association of 
College and Schools (SACS) awarding associates degrees.  The racial composition of the 
college mirrors the surrounding community demographics, with 48% Caucasian, 27% 
Latino, 20% African American, and 5% are classified as other.  The campus is faced with 
constant challenges in developmental education.  However, this 2-year institution’s 
distinguishing goal is to provide higher education opportunities to populations previously 
underserved (LSCO, 2015).  The open-door admission policy displays this commitment.  
According to Hudesman, Crosby, Flugman, Issac, Everson, and Clay (2013), “The 
academic readiness of incoming college students is a major concern” (p. 2).  Students 
enrolled in developmental education courses are diverse, and more than 75% receive 
some type of financial aid.  They are diverse in terms of age, socio-economic status, 
ethnicity, and needed skills.  Seventy percent of the students are traditional while 30% are 
non-traditional.  More than 79% of the students currently work part- or full-time.  These 
students may also have unrealistic career goals, weak self-concepts, and previous 
academic failures that create disadvantages. 
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Developmental mathematics courses comprise over 75% of the mathematics 
course offerings.  Seventy to eighty percent of developmental mathematics students do 
not successfully complete the sequence, which includes three levels of developmental 
math: basic mathematics, introductory algebra, and intermediate algebra.  These courses 
are assigned institutional credit only and do not count toward students’ degree 
requirements.  Developmental math courses each carry 3 credit-hours. Developmental 
mathematics education is taught by 3 full-time faculty and 7 adjunct faculty members. 
The student to instructor ratio is 21 to 1.  Approximately 15% of the students complete an 
Associate’s Degree and transfer to a bachelor’s program within three years of their first 
enrollment.  There is a need for study skills support for developmental mathematics 
students.  
The issues in developmental education are challenging; however, there are 
solutions that are researched and ready for implementation.  LSCO will need to focus on 
the assessment of students being placed into developmental education, the curriculum and 
timeline of developmental education, and, finally the assessment of developmental 
education.  The idea is to plan, implement, and assess the learning enhancement services 
known as developmental education, which will prepare students to succeed in their 
courses throughout their college experience and beyond.  LSCO is currently facing a 
decline in student retention and graduation, along with steady budget cuts in the 
legislation.  The agenda must be specifically tailored to the unique needs of LSCO 
student population, with the goal of increasing retention, graduation rates, and enhancing 
overall student success on our campus.  Furthermore, “Success is found when we engage 
the best course of action given the situation and its circumstances” (Navarez, Wood, & 
109 
 
Penrose, 2013 p. 17).  The collective commitment of all stakeholders coupled with the 
capabilities of their particular expertise will lead to success for the developmental 
education department.  
Before registering for college-level courses, LSCO students are required to take a 
placement test.  Boylan (2002) noted, “In order to serve underprepared students it is first 
necessary to identify them and determine their skills levels” (Boylan 2002, p. 35).  This 
assessment must be extended to include a non-cognitive evaluation of the students so that 
advisors will be able to better assist our students.  According to Fowler and Boylan 
(2010), academic and nonacademic factors such as social economics, self-motivation, and 
family obligations contribute to student success.  Learning Frameworks is a step in the 
right direction to support the students’ cognitive skills and non-cognitive needs.   
Tones, Fraser, Elder, and White (2009) examined mature-aged (non-traditional) 
student perceptions of university support services and barriers to study.  A qualitative, 
mixed methods approach was used to note that finances and family responsibilities 
constituted barriers to study.  The key words are student support and student success. 
Student support should include not only academic support, but also financial and physical 
support.  Therefore, Fowler and Boylan (2010) attested that “students who are seriously 
academically deficient, those who are underprepared in all subjects, face many academic 
challenges as they begin their coursework in higher education” (p. 2). Clearly, 
underprepared students need assistance to be successful. 
A developmental education advisory team will need to have representation from 
the following groups: instructional leadership, student services, faculty, advisors, 
institutional research, library services, financial aid, learning center, student government 
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association, and the community.  This team’s purpose is to advise the president and 
support the developmental education program, while coordinating the efforts of 
developmental education faculty and staff to enhance the learning experience for the 
developmental education students.  According to Boylan (2002), “A campus wide 
advisory board representing a cross-section of the campus community is a valuable tool 
in establishing developmental education as a priority” (p. 25). 
The hypothesis for this research was that graduation rates of students are 
influenced by support services.  LSCO should follow an assessment plan similar to that 
described by Gallard, Albritton, and Morgan (2010), who “Using cost and actual student 
results from 5 years of developmental education student advancement data, developed a 
model to calculate a return on the investment from a specific developmental education 
initiative with remarkable results” (p. 10). 
Recommendations 
Although open admissions policy has brought more underprepared students with 
specific challenges, it has provided opportunities for developmental mathematics students 
to receive the benefits of a committed institution willing to serve the students.  Three 
critical areas of impact are admission, retention, and evaluation.  Placement exams 
coupled with strategic advising and counseling have the potential to empower students to 
focus on their career and life goals while allowing LSCO to maintain a vision of 
collaboration with secondary education.  Students who believe in themselves are willing 
to function at their peak potential academically. According to Patall, Awad, and Cestone 
(2014), “students beliefs about their own academic potential and corresponding feelings 
of satisfaction in reaction to those beliefs may be influential motivators of academic 
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attitudes and behaviors” (p. 58).  Retention is vital when educating and graduating 
students in postsecondary education.  When LSCO retains students, it offsets the financial 
obligation to recruit even more students.  Student support services such as study skills 
seminar, course redesign, mentoring programs, and professional development are all 
promising avenues to increase student retention.  Program reviews will lead to evaluation 
and assessment of developmental education. 
The following recommendations are offered:   
1. Assign Learning Frameworks students a mentor. 
2. Consider the lives of the students, specifically regarding: (a) financial status, 
(b) access to childcare, (c) transportation difficulties, (d) family problems, and 
(e) employment issues.  
3. Evaluate the developmental education program by continuing to examine the 
withdrawal rates, finals course grade, and persistence to subsequent semester 
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